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(54) BLOCK COPOLYMER AND ITS PRODUCTION METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new olefinic block 
copolymer and its production method. 

SOLUTION: A catalyst for olefin polymerization is composed of a 
transition metal compound (A) represented by the chemical formula, 
or the (A) and (B) at least one compound selected from the group 
consisting of an organometal compound, an organoaluminumoxy 
compound and a compound which forms a counter ion by reaction 
with a transition metal compound. The block copolymer is obtained 
by olefin polymerization using this catalyst, followed by reaction with 
a polar monomer. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the block copolymer which consists of an olefin system polymer block (a) and a polar-group content 
polymer block (b). The polymer of at least one sort of olefins with which a block (a) is chosen from the olefin of the 
carbon atomic numbers 2-20, A block (b) is a block copolymer characterized by being the polymer which contains at 
least one or more polar groups in a principal chain and/or a side chain, and for the number average molecular, weight 
(Mn) of (a) being 500 or more, and Mw/Mn (Mw: weight average molecular weight, Mn:number average molecular 
weight) being 1 .5 or less. 

[Claim 2] the copolymer of at least one or more olefins with which an olefin system polymer block (a) is chosen from 
polyethylene, HDPE, LLDPE, polypropylene, polybutene, ethylene, the olefin of the carbon atomic numbers 3-20, 
diene and the copolymer of at least one or more olefins chosen from an annular olefin and a propylene and the olefin 
of the carbon atomic numbers 4-20, diene, and an annular olefin — since — the block copolymer according to claim 
1 characterized by being chosen out of the group which changes. 

[Claim 3] The block copolymer according to claim 1 characterized by for an olefin system polymer block (a) being 
the polymer of ethylene, and number average molecular weight (Mn) being 50,000 or more. 

[Claim 4] The block copolymer according to claim 1 characterized by for an olefin system polymer block (a) being 
the polymer of a propylene or a butene, and the racemic diad (r) which number average molecular weight (Mn) 
measured by 13 C-NMR or more by 500 being 0.85 or more. 

[Claim 5] The block copolymer according to claim 1 which is obtained from at least one sort of olefins chosen from 
the semi block with which an olefin system polymer block (a) is acquired from at least one sort of olefins chosen 
from the olefin of (i) carbon atomic numbers 2-20, and the olefin of (ii) carbon atomic numbers 2-20, and is 
characterized by the above-mentioned semi-block (i) being block polymer including a different semi block. 
[Claim 6] The block copolymer according to claim 1 characterized by carrying out kind content of the polymer block 
with which an olefin system polymer block (a) is acquired from ethylene at least. 

[Claim 7] The manufacture approach of the block copolymer characterized by to manufacture the block copolymer 
which at least one sort of olefin polymer blocks (a) chosen from the olefin of the carbon atomic numbers 2-20 are 
manufactured, and a polar-group content monomer is subsequently contacted, and becomes the bottom of 
existence of the catalyst for olefin polymerization containing the transition-metals compound (A) expressed with the 
following general formula (I) and (** 1) from an olefin system polymer block (a) and a polar-group content polymer 
block (b). 
[Formula 1] 




(M shows among a formula the transition-metals atom chosen from the 4-5th groups of a periodic table, m) 1 or 2 - 
- being shown — R1 the hydrocarbon group which has one or more halogen atoms — being shown — 1 R2-R5 even 
when it is mutually the same — differing — **** — a hydrocarbon group, a hydrogen atom, a hydrocarbon 
permutation silyl radical, an oxygen content radical, a nitrogen content radical, or a sulfur content radical — being 
shown — R6 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the block copolymer which consists of an olefin system polymer 
block with a very narrow molecular weight distribution, and a still more detailed polar-group content monomer 
polymer block or the block copolymers which consist of the olefin system polymer block and polar-group content 
monomer polymer block with which a specific polymer block is included two or more sorts, and these manufacture 
approaches about the block copolymer and its manufacture approach of an olefin system polymer and a polar-group 
content monomer polymer. 
[0002] 

[Background of the Invention] Since the block copolymer of an olefin system polymer and a polar-group content 
monomer polymer shows various useful physical properties, it is very important also not only from a scientific 
standpoint but a industrial standpoint. 

[0003] For this reason, such a polymer, for example, the olefin system polymer which has the above properties, is 
called for. And generally it is known well that the method of using living polymerization as the manufacture approach 
of such a polymer is effective. In the case of the living polymerization controlled highly, since the growth end of a 
polymer holds reactivity quantitatively, the block copolymer of an olefin system polymer and a polar-group content 
monomer polymer can be efficiently manufactured by making it react with a polar-group content monomer directly 
using the reactivity. Moreover, the functional group in which a polar-group content monomer and a reaction are 
possible is introduced using the reactivity of a growth end, and it is also still more possible to manufacture this 
block copolymer also by the polar-group content monomer and the approach of making it react 
[0004] However, since the chain transfer reaction of the polymer chain which grows on condition that usual 
occurred frequently when carrying out the polymerization of the olefins by living polymerization, it was very difficult 
to manufacture an olefin polymer by living polymerization. Although the example which carried out living 
polymerization of some alpha olefins until now was reported, in order to control chain transfer reaction, the 
polymerization was extremely performed for all at low temperature, it was a value also with the low polymerization 
activity, and molecular weight was also at most about tens of thousands. Moreover, in many cases, the monomer in 
which a polymerization is possible was restricted and manufacture of the polymer (**) of an important ethylene 
system was especially industrially difficult. Moreover, most things which show high regularity also about the 
regularity polymerization of an alpha olefin were not known. 

[0005] The transition-metals compound with which these people have (an application for patent No. 021813 [ 2000 
to ]) and a salicyl aldimine ligand as a new catalyst for olefin polymerization also as that of such a situation is 
proposed. If the transition-metals compound which has this salicyl aldimine ligand is used, it is the high temperature 
which can be manufactured industrially and manufacture of the polyolefme by which living polymerization advanced 
in very high activity as compared with the living polymerization known conventionally, and the narrow polyolefine and 
the narrow end of a molecular weight distribution were quantitatively functionalized in the amount of 
macromolecuies, and a block copolymer is possible. Furthermore, these people develop this technique to 
manufacture of the block copolymer of an olefin system polymer and a polar-group content monomer polymer, and 
came to complete this invention. 
[0006] 

[Objects of the Invention] This invention aims to let a molecular weight distribution offer the block copolymer of a 
very narrow olefin system polymer and polar-group content monomer polymer, or the block copolymer of the olefin 
system polymer and polar-group content monomer polymer with which a specific polymer block is included two or 
more sorts. And it aims at offering these manufacture approaches. 
[0007] 

[Summary of the Invention] The block copolymer concerning this invention consists of an olefin system polymer 
block (a) and a polar-group content polymer block (b). The polymer of at least one sort of olefins with which a block 
(a) is chosen from the olefin of the carbon atomic numbers 2-20, A block (b) is a polymer which contains at least 
one or more polar groups in a principal chain and/or a side chain, and it is characterized by for the number average 
molecular weight (Mn) of (a) being 500 or more, and Mw/Mn (Mw: weight average molecular weight, Mnmumber 
average molecular weight) being 1 .5 or less. 

[0008] moreover, other voice of this invention — the copolymer of at least one or more olefins* with which the block 
copolymer applied like is chosen from the copolymer of at least one or more olefins with which a block (a) is chosen 
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from the olefin of polyethylene, HDPE, LLDPE, polypropylene, polybutene, ethylene, and the carbon atomic numbers 
3-20, diene, and an annular olefin, a propylene and thedefin of the carbon atomic numbers 4-20, diene, and an 
annular olefin — since — it be characterized by be chosen out of the group which changes. 
[0009] moreover, other voice of this invention — a block (a) is the polymer of ethylene, the number average 
molecular weight (Mn) of (a) is 50,000 or more, and the block copolymer applied like is characterized by Mw/Mn 
being 1.5 or less. 

[0010] moreover, other voice of this invention — a block (a) is the polymer of a propylene or a butene, the number 
average molecular weight (Mn) of (a) is 500 or more, Mw/Mn is 1.5 or less and the block copolymer applied like is 
characterized by the racemic diad (r) measured by 13 C-NMR being 0.85 or more. 

[001 1] moreover, other voice of this invention — the block copolymer applied like is characterized by to be the 
block polymer in which an olefin system polymer block (a) includes the semi block with which it is obtained from at 
least-one sort of olefins chosen from the olefin of (ii) carbon atomic numbers 2-20, and the above-mentioned semi- 
block (i) differs from the semi block acquired from at least one sort of olefins chosen from the olefin of (i) carbon 
atomic numbers 2-20. 

[0012] moreover, other voice of this invention — the block copolymer applied like is characterized by carrying out 
kind content of the polymer block with which a block (a) is acquired from ethylene at least 

[0013] The manufacture approach of the block copolymer concerning this invention Under existence of the catalyst 
for olefin polymerization containing the transition-metals compound (A) expressed with the following general formula 
(I) and (** 2) At least one sort of olefin polymer blocks (a) chosen from the olefin of the carbon atomic numbers 2- 
20 are manufactured. Subsequently, it is characterized by contacting a polar-group content monomer and 
manufacturing the block copolymer of an olefin system polymer block (a) and a polar-group content polymer block 
(b),; 
[0014] 
[Formula 2] 




(I) 



[0015] (M shows among a formula the transition-metals atom chosen from the 4-5th groups of a periodic table, m) 1 
or 2 — being shown — R1 the hydrocarbon group which has one or more hetero atoms — being shown — R2 -R5 
even when it is mutually the same — differing — **** — a hydrocarbon group, a hydrogen atom, a hydrocarbon 
permutation silyl radical, an oxygen content radical, a nitrogen content radical, or a sulfur content radical — being 
shown — R6 A hydrocarbon group or a hydrocarbon permutation silyl radical is shown, n It is the number which fills 
the valence of M. X A hydrogen atom, a halogen atom, a hydrocarbon group, An oxygen content radical, a sulfur 
content radical, a nitrogen content radical, a boron content radical, an aluminum content radical. The Lynn content 
radical, a halogen content radical, heterocyclic compound residue, a silicon content radical, even if two or more 
radicals which it may join together mutually and two or more radicals which show a germanium content radical or a 
tin content radical, and are shown by X may form a ring, and are shown by X when n is two or more are mutually the 
same, they may differ. . It sets to the transition-metals compound (A) furthermore expressed with a general formula 
(I), and is R1. It is desirable that it is the fluorine content hydrocarbon group of the carbon atomic numbers 1-30. 
[0016] 

[Detailed Description of the Invention] Hereafter, the olefin system polymer concerning this invention and its 
manufacture approach are explained concretely. 

[0017] In addition, in this specification, the word of a "polymerization" may be used in the semantics which included 
not only homopolymerization but copolymerization. and the word of a "polymer" may be used in the semantics which 
included not only a homopolymer but the copolymer. 

[0018] The olefin system polymer block (a) of the block copolymer which consists of an olefin system polymer (a) 
manufactured in the mode of 1 of this invention and a polar-group content polymer (b) is a polymer of at least one 
sort of olefins chosen from the olefin (it may be called "olefins" below) of the carbon atomic numbers 2-20. This 
olefin system polymer may be a polymer of one sort of olefins chosen from the olefin of the carbon atomic numbers 

2- 20, and may be the random copolymer of two or more sorts of olefins chosen from the olefin of the carbon atomic 
numbers 2-20, and a block copolymer. 

[0019] Here as an olefin of the carbon atomic numbers 2-20 For example, ethylene, a propylene. 1 -butene. 2- 
butene, 1-pentene. A 3-methy I- 1 -butene, 1-hexene. 4-methyM-pentene. 3 -m ethyl- 1 -pentene, 1-octene, 1- 
decene, 1-dodecen, Alpha olefin of the shape of a straight chain of the carbon atomic numbers 2-20, such as 1- 
tetra-decene. 1-hexa decene, 1-octadecene, and 1-ray KOSEN, and the letter of branching; Cyclopentene. A cyclo 
heptene, norbomene. 5-methyl-2-norbomene, tetracyclo dodecen. The annular olefin of the carbon atomic numbers 

3- 20, such as the 2-methyls 1. 4, and 5, 8-dimethano -1. 2. 3, 4, 4a, 5 and 8, and 8a-octahydronaphthalene; a vinyl 
cyclohexane, diene, or a polyene is mentioned as an olefin of the carbon atomic numbers 2-20 again. As diene or a 
polyene, the compound of the shape of the carbon atomic numbers 4-30. annular [ which are 4-20 preferably and 
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have two or more double bonds ], or a chain is mentioned. Specifically A butadiene, an isoprene, 4-methyl-1,3- 
pentadiene. 1,3-pentadiene, 1, 4-pentadiene, 1, 5-hexadiene, 1, 4-hexadiene, 1, 3-hexadiene, 1, 3-OKUTA diene, 1, 
4-OKUTA diene, 1, 5-OKUTA diene, 1. 6-OKUTA diene, 1. 7-OKUTA diene, ethylidene norbornene, vinyl norbornene, 
a dicyclopentadiene, the 7-methyl -1, 6-OKUTA diene, the 4-ethylidene-8-methyl -1, 7-nonadiene, 5, 9-dimethyl - 
1 , 4, and 8-deca trien etc. is mentioned. 

[0020] Furthermore, monochrome, such as an aromatic series vinyl compound, for example, styrene,. o-methyl 
styrene, m-methyl styrene, p-methyl styrene, o. p-dimethyl styrene, o-ethyl styrene, m-ethyl styrene, and p-ethyl 
styrene, or poly alkyl styrene; and 3-phenyl propylene, alpha methyl styrene, etc. are mentioned as an olefin. These 
olefins are independent, or can be combined two or more sorts and can be used. 

[0021] An olefin polymer block (a) has preferably 500 more than number average molecular weight (Mn) in the range 
of 1,000-5,000,000, and Mw/Mn (Mw: weight average molecular weight, Mnmumber average molecular weight) is 1.3 
or less preferably 1.5 or less. 

[0022] In addition, using GPC (gel permeation chromatography), weight average molecular weight, number average 
molecular weight and Mw/Mn are altdichlorobenzene solvents, and are measured at 140 degrees C. 
[0023] As an olefin system polymer block (a) concerning this invention Polyethylene, HDPE, LLDPE (here) HOPE — 
as a comonomer component — the olefin compound of carbon numbers 3-8 — desirable — a propylene 1- 
butene or 1-hexene 0.01-2.99 mol% content The ethylene system copolymer to carry out, LLDPE shows the 
ethylene system copolymer which does 3-10 mol% content of the above-mentioned comonomer component. 
Polypropylene, polybutene or 1-pentene, 1-hexene. 1-octene, Homopolymers, such as 1-decene; The copolymer of 
ethylene and a propylene, or the copolymer of ethylene and the olefin compound of carbon numbers 4-20, 
Specifically Ethylene, 1-butene, 1-pentene, 1-hexene, 1-octene. Alpha olefins, such as 1-decene; A butadiene, an 
isoprene, 1, 4-pentadiene, Aromatic series vinyl compounds [, such as diene compound; styrene ], such as 1,5- 
hexadiene, 1, and 7-OKUTA diene; Tetracyclo dodecen, A copolymer with annular olefin compounds, such as 
norbornene and methyl norbornene. etc. is desirable (when a comonomer is the olefin compound of carbon numbers 
3-8, when other, it is more than 0.01 mol% more than content 10 mol%). Or the copolymer of a propylene and the 
olefin compound of the aforementioned carbon numbers 4-20 is mentioned preferably. A kind or two sorts or more 
are sufficient as the comonomer used in these cases. 

[0024] In these, polyethylene, HDPE, LLDPE, polypropylene, polybutene, ethylene/propylene copolymer, ethylene / 
butene copolymer, and ethylene / hexene copolymer are desirable, and especially HDPE, LLDPE, polypropylene, 
polybutene, ethylene/propylene copolymer, ethylene / butene copolymer, and ethylene / hexene copolymer are 
desirable. 

[0025] As an olefin polymer block (a) which furthermore relates to this invention, it is the polymer of ethylene and 
number average molecular weight (Mn) is 50,000 or more, it is desirable that Mw/Mn is 1 .5 or less, and it is more 
desirable that it is 1 .3 or less. 

[0026] Moreover, (a) is the polymer of a propylene or a butene and it is desirable that the racemic diad (r) which 
Mw/Mn is 1.3 or less preferably 1.5 or less, and the number average molecular weight (Mn) of (a) measured by 13 C- 
NMR or more by 500 is 0.85 or more. 

[0027] moreover, other voice of this invention — the olefin system polymer block (a) of the block copolymer applied 
like is an olefin system block copolymer including the semi block with which the semi block acquired from at least 
one sort of olefins chosen from the olefin of (i) carbon atomic numbers 2-20 differs from the above-mentioned 
semi-block (i) acquired from at least one sort of olefins chosen from the olefin of (ii) carbon atomic numbers 2-20. 
[0028] The above-mentioned semi-block (i) and (ii) may be polymers of one sort of olefins chosen from the olefin of 
the carbon atomic numbers 2-20, and may be the random copolymer of two or more sorts of olefins chosen from 
the olefin of the carbon atomic numbers 2-20. 

[0029] When a semi block is the copolymer obtained from two or more sorts of olefin monomers, the so-called 
tapered polymer (inclination copolymer) from which the copolymer and monomer presentation whose monomer 
presentation is a fixed ratio in a block segment change continuously is contained. 

[0030] As for the semi block (i) and the semi block (ii), at least one of the class of monomeric unit, the combination 
of a monomer and a comonomer, and the ratios of a monomer and a comonomer differ. 
[0031] What has a carbon atomic number [ be / the same as that of the above / it as an olefin of 2-20 ] is 
mentioned, this olefin system polymer block (a) — number average molecular weight — 1,000-10.000,000 — it is in 
the range of 2.000-1.000,000 preferably, and Mw/Mn is 1.3 or less preferably 1.5 or less. 

[0032] moreover, a semi block (i) — number average molecular weight — 500-9,990,000 — desirable — the range 
of 1.000-990,000 — it is — a semi block (ii) — number average molecular weight — 500-9,990,000 — it is in the 
range of 1.000-990,000 preferably. 

[0033] in addition, an olefin system polymer block (a) — the above-mentioned semi-block (i) and a semi block (ii) — 
adding — further — a semi block (iii) — an unit — or you may have more than one. In this case, this block 
copolymer is [GHiiHiiOnl A gestalt is taken. Here, n is the integer of 1 thru/or 3 preferably one or more, and 
adjacent semi blocks are semi blocks different, respectively. 

[0034] A semi block (iii) may be a polymer of one sort of olefins chosen from the olefin of the carbon atomic 
numbers 2-20, and may be the random copolymer of two or more sorts of olefins chosen from the olefin of the 
carbon atomic numbers 2-20. 

[0035] As (ii) ii [ the above-mentioned semi-block (i) and ] Reaching (iii). the following semi blocks are desirable, 
polyethylene, HDPE, and LLDPE (this case — HDPE — as a comonomer component — the olefin compound of 
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carbon numbers 3-8 — desirable — a propylene — ) 1-butene or 1-hexene — 0.01-2.99-mol% — the ethylene 
system copolymer to contain — LLDPE puts the ethylene system copolymer which does 3-10 mol% content of the 
above-mentioned comonomer component Polypropylene, polybutene and 1-pentene, 1-hexene, 1-octene, 
Homopolymers, such as 1-decene, the copolymer of ethylene and a propylene, or a copolymer with the olefin 
compound of carbon numbers 4-20, Specifically Ethylene, 1-butene, 1-pentene, 1-hexene, 1-octene, 1-decene etc.; 
A butadiene, an isoprene, 1, 4-pentadiene, Aromatic series vinyl compounds, such as diene compounds, such as 1, 
5-hexadiene, 1, and 7-OKUTA diene, and styrene; Tetracyclo dodecen, A copolymer with annular olefin compounds, 
such as norbomene and methyl norbornene, etc. is mentioned preferably (when a comonomer is the olefin compound 
of carbon numbers 3-8, when other, it is more than 0.01 mol% more than content 10 mol%). Or the copolymer of a 
propylene and the olefin compound of the above-mentioned carbon numbers 4-20 is mentioned preferably. A kind or 
two sorts or more are sufficient as the comonomer used in these cases. In these, polyethylene, HDPE, LLDPE, 
polypropylene, polybutene, ethylene/propylene copolymer, ethylene / butene copolymer, and ethylene / hexene 
copolymer are desirable, and the block with which it consists of HDPE, LLDPE, polypropylene, polybutene, 
ethylene/propylene copolymer, ethylene / butene copolymer, ethylene / hexene copolymer, etc. is mentioned. 
[0036] In this case, kind content of the semi block acquired from ethylene is carried out at least, that 50,000 more 
than number average molecular weight is in the range of 50,000-10,000,000 preferably, it is desirable that Mw/Mn is 
1 .5 or less, and it is more desirable that it is 1 .3 or less. 

[0037] The polar-group content polymer block (b) in the block copolymer of an olefin system polymer block (a) and 
a polar-group content polymer block (b) manufactured by this invention is a polymer which contains at least one or 
more polar groups in a principal chain and/or a side chain, and is the polymer of the below-mentioned polar-group 
content monomer. In this case, a kind or two sorts or more are sufficient as the monomer used. 
[0038] As a polar-group content monomer used for this invention, into a monomer molecule, it has atoms other than 
carbon and hydrogen, and the monomer in which anionic polymerization, cationic polymerization, a radical 
polymerization, and ring opening polymerization are possible can be mentioned. Specifically An acrylic acid, a 
methacrylic acid, a fumaric acid, a maleic anhydride, alpha, such as an itaconic acid and itaconic acid anhydride, 
beta-unsaturated carboxylic acid, and its acid anhydride, An annular olefin carboxylic acid and its anhydrides, such 
as the bicyclp (2, 2, 1)-5-heptene -2 and 3-dicarboxylic acid, Furthermore, the sodium salt of these carboxylic 
acids, potassium salt, lithium salt, Metal salts, such as zinc salt, magnesium salt, and a calcium salt; A methyl 
acrylate, An ethyl acrylate, acrylic-acid n-propyl, acrylic-acid isopropyl, Acrylic-acid n-butyl, isobutyl acrylate, 
acrylic acid tert-butyl, 2-ethylhexyl acrylate, a methyl methacrylate, ethyl methacrylate, Methacrylic-acid n-propyl, 
methacrylic-acid isopropyl, n-butyl methacrylate, Methacrylic-acid isobutyl, metaglycidyl acrylate, glycidyl 
methacrylate, alpha, such as itaconic-acid monogiycidyl ester, beta-unsaturated-carboxylic-acid ester. Vinyl 
acetate, Propionic-acid vinyl, caproic-acid vinyl, capric-acid vinyl, lauric-acid vinyl, Vinyl ester, such as stearin acid 
vinyl and trifluoroacetic acid vinyl; Vinyl fluoride Halogenation olefins, such as a vinyl chloride, a vinylidene chloride, 
vinyl bromide, and iodation vinyl; Acrylonitrile, Partial saturation cyano compounds, such as a methacrylonitrile; 
Acrylamide, a meta-KURIRO amide. Partial saturation amides, such as N and N-dimethyl acrylamide; A vinyl methyl 
ketone, Partial saturation ketones, such as a vinyl ethyl ketone; Cyclic ester, such as a caprolactone and a 
caprolactam. Cyclic amide; A tetrahydrofuran, dihydrofuran, cumarone, ethyleneoxide, Cyclic ether, such as 
propylene oxide; The methyl vinyl ether, Partial saturation ether, such as ethyl vinyl ether; Methoxy styrene, Ethoxy 
styrene, a vinyl benzoic acid, vinyl methyl benzoate, vinylbenzyl acetate, Functional-group content styrene 
derivative;N-vinyl pyrrolidone, such as hydroxy styrene, o-chloro styrene, p-chloro styrene, and a divinylbenzene, 
Vinyl group content heterocycle compounds, such as N-vinylcarbazole and vinylpyridine; alkylene oxide L such as 
ethylene oxide and propylene oxide ]; etc. can be mentioned. About the manufacture approach of the block 
copolymer of the above olefin system polymers and polar-group content monomer polymer concerning this 
invention, it mentions later. 

[0039] It is desirable 100-1,000,000, and for the number average molecular weight of this polar-group content 
polymer block (b) to be in the range of 500-100,000 preferably. 

[0040] Such an olefin system polymer and a block copolymer of a polar-group content polymer are used suitable for 
various applications, such as various additives, such as various shaping material, such as a film, a sheet and a blow 
molding article, a compatibilizer, and a modifier, and a coating, adhesives. 

[0041] By the manufacture approach of the olefin system polymer concerning this invention the catalyst for olefin 
polymerization containing the transition-metals compound (A) expressed with the following general formula (I) and 
(** 3) — preferably (A) The transition-metals compound expressed with the following general formula (I), and the 
(B) (B-1) organometallic compound, (B-2) The catalyst for olefin polymerization which consists of at least one sort 
of compounds chosen from an organic aluminum oxy compound and (B-3) the compound which reacts with a 
transition-metals compound (A) and forms an ion pair is used. 
[0042] 
[Formula 3] 
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U) 



[0043] First, each component which forms the catalyst for olefin polymerization used by this invention is explained. 
(A) The transition-metals compound (A) used by transition-metals compound this invention is a compound 
expressed with said general formula (I) and (** 3). 

[0044] (In addition, it is N .... [ Although having configurated is shown, M does not have to be made general even if it 
has configurated in this invention. ]) 

Among a general formula (I), M shows the transition-metals atom chosen from the 4-5th groups of the periodic 
table, is specifically titanium, a zirconium, a hafnium, vanadium, niobium, a tantalum, etc., is four groups' transition- 
metals atom preferably, is specifically titanium, a zirconium, and a hafnium, and is titanium more preferably. 
[0045] m shows 1 or 2 and is 2 preferably. R1 The hydrocarbon group which has one or more halogen atoms of the 
carbon atomic numbers 1-30 is shown, and it is desirable that it is a fluorine content hydrocarbon group. R2 -R5 
You may differ, even if mutually the same, and a hydrogen atom, a hydrocarbon group, a hydrocarbon permutation 
silyl radical, an oxygen content radical, a nitrogen content radical, or a sulfur content radical is shown. 
[0046] R6 A hydrocarbon group or a hydrocarbon permutation silyl radical is shown. Moreover, R1 -R6 You may 
differ, even if mutually the same, and it may connect mutually [ two or more pieces ] of these, and the ring may be 
formed. 

[0047] R1 The hydrocarbon group which has one or more halogen atoms is shown, and the fluorine content 
hydrocarbon group of the carbon atomic numbers 1-30 is desirable. Specifically Trifluoromethyl, perfluoro ethyl, 
perfluoro propyl, Perfluoro butyl, perfluoro pentyl, perfluoro hexyl, Perfluoro heptyl, perfluoro octyl, perfluoro 
DESHIRU, 1H and 1H-perfluoro propyl, 1H, and 1H-perfluoro butyl, 1H and IH-perfluoro pentyl, 1H, and IH- 
perfluoro hexyl, 1H and 1H-perfluoro heptyl. 1H, and IH-perfluoro octyl, 1H and 1H-perfluoro DESHIRU, perfluoro 
cyclohexyl, trifluoromethyl eye I oh exy I, Screw (trifluoromethyl) cyclohexyl trifluoromethyl fluoro cyclohexyl, Mono- 
fluoro phenyl, difluoro phenyl, trifluoro phenyl, Tetrafluoro phenyl, pentafluorophenyl, pentafluorophenyl 
(trifluoromethyl), Fluoro phenyl, trifluoro methylphenyl, (Trifluoromethyl) Screw (trifluoromethyl) phenyl, tris 
(trifluoromethyl) phenyl, Tetrakis (trifluoromethyl) phenyl, pentakis (trifluoromethyl) phenyl, Perfluoro ethyl phenyl, 
screw (perfluoro ethyl) phenyl, Perfluoro propyl phenyl, perfluoro buthylphenyl, perfluoro pentyl phenyl, Perfluoro 
hexyl phenyl, screw (perfluoro hexyl) phenyl, perfluoro naphthyl, perfluoro phenan tolyl, perfluoro anthryl, tetrafluoro 
(trifluoromethyl) phenyl, etc. are mentioned. 

[0048] R1 is the fluorine content aliphatic hydrocarbon radical of carbon numbers 3-30 preferably. Specifically 1H 
and IH-perfluoro propyl, 1H, and 1H-perfluoro butyl, 1H and 1H-perfluoro pentyl, 1H, and 1H-perfluoro hexyl, 1H 
and IH-perfluoro heptyl, 1H, and 1H-perfluoro octyl, It is the aromatic hydrocarbon radical of the carbon atomic 
numbers 6-30 permuted with 1H and IH-perfluoro DESHIRU or the fluorine, and/or the fluorine content 
hydrocarbon. Specifically Mbno-fluoro phenyl, difluoro phenyl, trifluoro phenyl, Tetrafluoro phenyl, pentafluorophenyl, 
pentafluorophenyl (trifluoromethyl), Fluoro phenyl, trifluoro methylphenyl, (Trifluoromethyl) Screw (trifluoromethyl) 
phenyl, tris (trifluoromethyl) phenyl. Tetrakis (trifluoromethyl) phenyl, pentakis (trifluoromethyl) phenyl, Perfluoro 
ethyl phenyl, screw (perfluoro ethyl) phenyl, Perfluoro propyl phenyl, perfluoro buthylphenyl, perfluoro pentyl phenyl, 
Perfluoro hexyl phenyl, screw (perfluoro hexyl) phenyl, perfluoro naphthyl, perfluoro phenan tolyl, perfluoro anthryl. 
tetrafluoro (trifluoromethyl) phenyl, etc. are mentioned. 

[0049] It is R1 more preferably. The aromatic hydrocarbon radical of the carbon atomic numbers 6-30 of a fluorine 
permutation. It is the aromatic hydrocarbon radical of the carbon atomic numbers 7-30 permuted by the aromatic 
hydrocarbon radical or fluorine, and fluorine content hydrocarbon group of the carbon atomic numbers 8-30 which 
were permuted with the two or more carbon atomic numbers fluorine content hydrocarbon. Specifically Mono-fluoro 
phenyl, difluoro phenyl, trifluoro phenyl, Tetrafluoro phenyl, pentafluorophenyl, pentafluorophenyl (trifluoromethyl), 
Fluoro phenyl, trifluoro methylphenyl, (Trifluoromethyl) Tris (trifluoromethyl) phenyl, tetrakis (trifluoromethyl) phenyl, 
Pentakis (trifluoromethyl) phenyl, perfluoro ethyl phenyl. Screw (perfluoro ethyl) phenyl, perfluoro propyl phenyl, 
Perfluoro buthylphenyl, perfluoro pentyl phenyl, perfluoro hexyl phenyl, Screw (perfluoro hexyl) phenyl, perfluoro 
naphthyl. perfluoro phenan tolyl, perfluoro anthryl, tetrafluoro (trifluoromethyl) phenyl, etc. are mentioned. 
[0050] In addition, the aromatic hydrocarbon radical which has two or more substituents chosen from the group 
which consists of a fluorine and a fluorine content hydrocarbon group does not have especially a limit in the location 
of two or more substituents. Inside R1 of the above-mentioned instantiation It carries out and is mono-fluoro 
phenyl, difluoro phenyl, trifluoro phenyl, tetrafluoro phenyl, pentafluorophenyl, pentafluorophenyl (trifluoromethyl). 1 H, 
and 1H-perfluoro octyl especially preferably. 

[0051] R2 -R5 As a shown hydrocarbon group, the thing of the carbon atomic numbers 1-30 is mentioned, for 
example. Specifically Methyl, ethyl, n-propyl. isopropyl, n-butyl. carbon atomic numbers, such as isobutyl, sec-butyl, 
tert-butyl. neopentyl one. and n-hexyl, — 1-30 — desirable — the alkyl group; vinyl of the shape of a straight chain 
of 1-20, and the letter of branching — the carbon atomic numbers 2-30. such as an allyl compound and isopropenyl, 
— desirable — the alkenyl radical; ethynyl of the shape of a straight chain of 2-20, and the letter of branching — 
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the carbon atomic numbers 2-30, such as propargyl, — desirable — the alkynyl group; cyclo propyl of the shape of 
a straight chain of 2-20, and the letter of branching — the carbon atomic numbers 3-30, such as cyclo butyl, 
cyclopentyl, cyclohexyl, and adamanthyl, — desirable — the cycloalkane radical; cyclopentadienyl of 3-20 — The 
annular unsaturated hydrocarbon radical of the carbon atomic numbers 5-30, such as indenyl and fluorenyl; Phenyl, 
Benzyl, naphthyl, biphenylyl, TAFEN1RIRU, phenan tolyl. the carbon atomic numbers 6-30, such as anthryl, — 
alkylation aryl groups, such as aryl group; tolyl of 6-20, iso-propyl phenyl, tert-buthylphenyl, dimethylphenyl, and G 
tert-buthylphenyl, etc. are mentioned preferably. 

[0052] Moreover, the above-mentioned hydrocarbon group may be permuted by other hydrocarbon groups, for 
example, aryl group permutation alkyl groups, such as benzyl and cumyl, etc. are mentioned. R2 -R5 As a 
hydrocarbon permutation silyl radical, the radical of 1-30 is mentioned, for example for the sum total of a carbon 
atomic number. Specifically, methyl silyl, dimethylsilyl, trimethylsilyl. ethyl silyl, diethyl silyl. triethyl silyl, diphenyl 
methyl silyl, triphenyl silyl, dimethylphenyl silyl, dimethyl-tert-butylsilyl, dimethyl (pentafluorophenyl) silyl, etc. are 
mentioned. In these, methyl silyl, dimethylsilyl, trimethylsilyl. ethyl silyl, diethyl silyl, triethyl silyl, dimethylphenyl silyl, 
triphenyl' silyl, etc. are desirable. Trimethylsilyl, triethyl silyl, triphenyl silyl, and dimethylphenyl silyl are especially 
desirable. 

[0053] The oxygen content radical which R2 -R5 show is a radical which contains 1-5 oxygen atoms in a radical, and 
heterocyclic compound residue which is mentioned later is not contained. Moreover, the radical which these atoms 
and oxygen atoms couple directly is not contained in an oxygen content radical, either, including a nitrogen atom, a 
sulfur atom, the Lynn atom, a halogen atom, or a silicon atom. Specifically, aryl alkoxy group; acetoxy radical; 
carbonyl groups, such as aryloxy radical; phenyl methoxies, such as alkoxy group; phenoxies, such as hydroxy group; 
methoxy and ethoxy ** propoxy and butoxy ones, methylphenoxy, dimethyl phenoxy, and naphthoxy one, and 
phenylethoxy, etc. are mentioned as an oxygen content radical. When an oxygen content radical contains a carbon 
atom, it is desirable 1-30, and for a carbon atomic number to be in the range of 1-20 preferably. 
[0054] The nitrogen content radical which R2 -R5 show is a radical which contains 1-5 nitrogen atoms in a radical, 
and heterocyclic compound residue which is mentioned later is not contained. Specifically as a nitrogen content 
radical, an arylamino radical or alkyl arylamino radicals, such as alkylamino radical; phenylamino, such as amino- 
group; methylamino, dimethylamino, diethylamino, dipropylamino, dibutylamino, and dicyclohexylamino, diphenylamino, 
ditolylamino, dinaphthylamino, and methylphenylamino, etc. are mentioned. 

[0055] R2 -R5 The shown sulfur content radical is a radical which contains 1-5 sulfur atoms in a radical, and 
heterocyclic compound residue which is mentioned later is not contained. As a sulfur content radical, specifically 
Methyl sulfonate, trifluoromethane sulfonate, Phenyl sulfonate, benzyl sulfonate, p-toluene sulfonate, Trimethyl 
benzene sulfonate, TORIISO butylbenzene sulfonate, Sulfonate radicals, such as p-chlorobenzene sulfonate and 
pentafluoro benzene sulfonate; Methyl sulfinate, Sulfonate group; alkylthio groups, such as, phenyl sulfinate, benzyl 
SURUFINETO, p-toluenesulfonate, trimethyl benzene sulfinate, and pentafluoro benzene sulfinate; an aryl thio 
radical etc. is mentioned. When a sulfur content radical contains a carbon atom, it is desirable .1-30, and for a carbon 
atomic number to be in the range of 1-20 preferably. 

[0056] R6 As a shown hydrocarbon group, the thing of the carbon atomic numbers 1-30 is mentioned, for example. 
Specifically Methyl, ethyl, n-propyl, isopropyl, n-butyl. Isobutyl. sec-butyl, tert-butyl, n-pentyl, neopentyl, carbon 
atomic numbers, such as n-hexyl. — 1-30 — desirable — the alkyl group; cyclo propyl of the shape of a straight 
chain of 1-20. and the letter of branching — Carbon atomic numbers, such as cyclo butyl, cyclopentyl, cyclohexyl, 
norbornyl, and adamanthyl, 3-30, the hydrocarbon-group; phenyl that has the alicycle frame of 3-20 preferably, 
Benzyl, naphthyl, biphenylyl, TORIFENIRIRU, fluorenyl. carbon atomic numbers, such as anthryl and phenan tolyl, — 
6-30 — desirable — aryl group [ of 6-20 ]; — and these radicals — a carbon atomic number — 1-30 — 6-30, the 
radical that substituents, such as an aryl group of 6-20, permuted further preferably are mentioned preferably, and 
the alkyl group of 1-20 and a carbon atomic number are tert-butyl s more preferably. j 
[0057] R6 As a shown hydrocarbon permutation silyl radical, it is R2 -R5. The same thing is mentioned, n is a 
number which fills the valence of M, is specifically the integer of 2-4, and is 2 preferably. 

[0058] X shows a hydrogen atom, a halogen atom, a hydrocarbon group, an oxygen content radical, a sulfur content 
radical, a nitrogen content radical, a boron content radical, an aluminum content radical, the Lynn content radical, a 
halogen content radical, heterocyclic compound residue, a silicon content radical, a germanium content radical, or a 
tin content radical In addition, it may join together mutually and two or more radicals shown by X may form a ring. 
[0059] Moreover, when n is two or more, even if two or more radicals shown by X are mutually the same, they may 
differ. A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen atom. 

[0060] As a hydrocarbon group, it is said R2 -R5. What was illustrated, and the same thing are mentioned. 
Specifically Methyl, ethyl, propyl, butyl, hexyl, octyl. Alkyl groups, such as nonyl, dodecyl. and eye KOSHIRU; 
Cyclopentyl, Carbon atomic numbers, such as cyclohexyl, norbornyl, and adamanthyl, the cycloalkyl radical; vinyl of . 
3-30, Alkenyl radicals, such as propenyl and cyclohexenyl; Benzyl, phenylethyl, Arylated alkyl radicals, such as 
phenylpropyl; aryl groups, such as phenyl, tolyl. dimethylphenyl. trimethyl phenyl, ethyl phenyl, propyl phenyl, a 
biphenyl. naphthyl, methyl naphthyl. anthryl. and phenan tolyl. etc. are mentioned. Moreover, halogenated 
hydrocarbon and the radical which at least one hydrogen of the hydrocarbon group of the carbon atomic numbers 1- 
20 permuted by the halogen are also specifically contained in these hydrocarbon groups. 

[0061] As an oxygen content radical, it is said R2 -R5. What was illustrated, and the same thing are mentioned. As a 

sulfur content radical, it is said R2 -R5. What was illustrated, and the same thing are mentioned. 

[0062] As a nitrogen content radical, it is said R2 -R5. What was illustrated, and the same thing are mentioned. A 
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boron content radical is a radical which contains 1-5 boron atoms in a radical, and the above-mentioned 
heterocyclic compound residue is not contained. Specifically, BR4 (R shows an aryl group, a halogen atom, etc. 
which may have hydrogen, an alkyl group, and a substituent) is mentioned as a boron content radical. 
[0063] An aluminum content radical is a radical which contains 1-5 aluminum atoms in a radical. Specifically, AIR4 (R 
shows an aryl group, a halogen atom, etc. which may have hydrogen, an alkyl group, and a substituent) is mentioned 
as an aluminum content radical. 

[0064] The Lynn content radical is a radical which contains 1-5 Lynn atoms in a radical, and the above-mentioned 
heterocyclic compound residue is not contained. Specifically, phosphite radical (phosphide radical); phosphonic acid 
radical; phosphinic acid radicals, such as thoria reel phosphine radical; methyl phosphite, such as trialkylphosphine 
radical; triphenyl phosphine, such as a trimethyl phosphine, tributyl phosphine, and tri-cyclohexyl phosphine, and a 
tritolyl phosphine, ethylphosphite, and phenyl phosphite, etc. are mentioned as a Lynn content radical. 
[0065] Specifically, iodine content radicals, such as chlorine content radicals, such as fluorine content radicals, such 
as PF6 and BF4, and CI04, SbCI6, and 104. are mentioned as a halogen content radical. As heterocyclic compound 
residue, a carbon atomic number is mentioned for 1-30, the radical that substituents, such as an alkyl group of 1-20 
and an alkoxy group, permuted further preferably to residue and such heterocyclic compound residue, such as 
sulphur-containing compounds, such as oxygenated compounds, such as nitrogen-containing compounds, such as a 
pyrrole, a pyridine, a pyrimidine, a quinoline, and triazine, a furan, and a pyran, and a thiophene. 
[0066] A silicon content radical is a radical which contains 1-5 silicon atoms in a radical. Specifically, silicon 
permutation aryl groups, such as silicon permutation alkyl group; trimethylsilyl phenyls [, such as hydrocarbon 
permutation silyl ether group; trimethylsilylmethyl, ], such as the hydrocarbon permutation silyl radical; trimethylsilyl 
ether, such as phenyl silyl, diphenyl silyl, trimethylsilyl, triethyl silyl, TORIPURO pill silyl. tricyclohexyl silyl, triphenyl 
silyl, methyl diphenyl silyl, tritolyl silyl, and trinaphthyl silyl; etc. are mentioned as a silicon content radical, in 
addition, the case where a silicon content radical contains a carbon atom — a carbon atomic number 1-30 it 
is the range of 1-20 preferably. 

[0067] Specifically, the radical which permuted the silicon of said silicon content radical by germanium is mentioned 
as a germanium content radical. Specifically, the radical which permuted the silicon of said silicon content radical by 
tin is mentioned as a tin content radical. 

[0068] It is desirable that M is the transition-metals atom of the 4th group of a periodic table in said general formula 
(0, m is 2, and it is the aromatic hydrocarbon radical of the carbon atomic numbers 6-30 which have the atom or at 
least two radicals as which R1 is chosen from a fluorine and a fluorine content hydrocarbon group as a transition- 
metals compound (A) used by this invention. Moreover, M is a titanium atom, R1 is a pentafluorophenyl radical and it 
is desirable that R6 is especially t-butyl. 

[0069] Although the concrete example of a transition-metals compound expressed with the above-mentioned 
general formula (I) below is shown, it is not limited to these. 
[0070] 
[Formula 4] 
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[0072] In addition, Bu shows butyl during the above-mentioned instantiation. In this invention, the transition-metals 
compound which transposed the titanium metal to metals other than titanium, such as a zirconium and a hafnium, 
can also be used in the above compounds. 

[0073] Such a manufacture approach especially of a transition-metals compound (A) can be compounded by making 
the compound (ligand precursor) which serves as a ligand when a transition-metals compound is compounded, for 
example, and the transition-metals M content compound expressed with MXk (M and X are synonymous with M and 
X in the above-mentioned general formula (I), and k is a number which fills the valence of M.) react, without being 
limited. 

[0074] A ligand precursor is obtained by making a salichlaldehyde compound, and the primary amine compound 
expressed with formula R1-NH2 (R1 is synonymous with the above.), for example, an aniline compound, and an 
alkylamine compound react. Specifically, both start compounds are dissolved in a solvent Although what is usually 
used for such a reaction is used as a solvent, hydrocarbon solvents, such as alcoholic solvents, such as a methanol 
and ethanol, or toluene, are desirable especially. Subsequently, if the obtained solution is stirred on reflux conditions 
from a room temperature for about 1 to 100 hours, a corresponding ligand precursor will be obtained. In case a 
ligand precursor is compounded, the acid catalyst of formic acid, an acetic acid, toluenesulfonic acid, etc. may be 
used as a catalyst. Moreover, if molecular sieves, magnesium sulfate, or a sodium sulfate is used or it dehydrates as 
a dehydrating agent using the Dean SHUTAKU trap, it is effective for reaction advance. 

[0075] Next, a corresponding transition-metals compound is compoundable by making it react with the ligand 
precursor obtained in this way and a transition-metals M content compound. After specifically dissolving the 
compound ligand precursor in a solvent, making a base contact if needed and preparing phenoxide salt it mixes with 
metallic compounds, such as a metal halogenide and a metal alkyl ghost, under low temperature, and stirs under a 
room temperature or reflux conditions from -78 degrees C for about 1 to 48 hours. Although what is usually used 
for such a reaction is used as a solvent hydrocarbon solvents, such as polar solvents, such as the ether and a 
tetrahydrofuran (THF), and toluene, these mixed solvents, etc. are used preferably especially. Moreover, as a base 
used in case phenoxide salt is prepared, organic bases, such as metal salts, such as sodium salt such as lithium salt 
such as n-butyl lithium, and sodium hydride, and tri ethyl amine, a pyridine, are desirable. 

[0076] Moreover, not passing through phenoxide salt preparation, it is carrying out the direct reaction of a ligand 
precursor and the transition-metals M content compound depending on the property of a compound, and a 
corresponding transition-metals compound can also be compounded. 

[0077] Furthermore, it is also possible to exchange the metal M in the compound transition-metals compound for 
another transition metals with a conventional method. Moreover, R1 -R6 When it is H any they are, substituents 
other than H can be introduced in the phase of composite arbitration. 

[0078] Moreover, a transition-metals compound cannot be isolated but the reaction solution of a ligand precursor 
and a transition-metals M content compound can also be used for a polymerization as it is. the above transition- 
metals compounds (A) are independent one sort — or two or more sorts are combined and it is used. 
[0079] The transition-metals compound which may use independently the transition-metals compound (A) 
expressed above (I) as an olefin polymerization catalyst in this invention, and is expressed with (A) above (I), (B) (B- 
1) A kind of compound chosen from an organornetallic compound (B-2) organic aluminum oxy compound and (B-3) 
the compound which reacts with a transition-metals compound (A) and forms an ion pair may be used as an olefin 
polymerization catalyst at least 

[0080] (B-1) As an organornetallic compound used if needed by organornetallic compound this invention (B-1). the 
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organometallic compound of periodic-table the 1st and 2 group and as shown in the following general formula (B-1a), 
(B-1b), and (B-1c), and the 12th and 13 group is specifically used. 
[0081] 
[Formula 5] 

R a JU<0R»),HA (B-1a) 

[0082] ( — even when the inside of a formula, and Ra and Rb are mutually the same — differing — **** — a carbon 
atomic number — 1-15 — desirable — the hydrocarbon group of 1-4 — being shown — X — a halogen atom — 
being shown — m — 0< m<=3 and n — 0<=n<3 and p — 0<=p<3 and q — 0<= — it is the number of q< 3, and is 
m+n+p+q=3.) — organoaluminium compound expressed 
[0083] 
[Formula 6] 

M'AIR% (B-lb) 

[0084] ( — the inside of a formula, and M2 — Li, Na, or K — being shown^ — Ra — a carbon atomic number — 1-15 
— the hydrocarbon group of 1-4 is shown preferably.) — ** alkylation object of the 1st group metal of a periodic 
table and aluminum which are expressed. 
[0085] 
[Formula 7] 

KW (B-1c) 

[0086] ( — even when the inside of a formula, and Ra and Rb are mutually the same — differing — **** — a carbon 

atomic number — 1-15 — the hydrocarbon group of 1-4 is shown preferably, and M3 is Mg, Zn, or Cd.) — dialkyl 

compound of the 2nd group of the periodic table to whom it is expressed, or the 12th group metal. 

[0087] The following compounds etc. can be illustrated as an organoaluminium compound which belongs above (B- 

1a). 

General formula RamAI(ORb) 3- m (Ra and Rb among a formula) even when it is mutually the same — differing — 
**** — a carbon atomic number — 1-15 — the hydrocarbon group of 1-4 is shown preferably, and m is the number 
of 1.5<=m<=3 preferably, organoaluminium compound and general formula RamAIX3-m (the hydrocarbon group of 1- 
4 is shown preferably, X shows a halogen atom, and m is 0< m<3 preferably, the inside of a formula, and Ra — a 
carbon atomic number — 1-15 — ) expressed The organoaluminium compound, general formula RamAlH3-m (among 
a formula) which are expressed Ra — a carbon atomic number — 1-15 — the hydrocarbon group of 1-4 is shown 
preferably, and m is 2<=m<3 preferably. The organoaluminium compound, general formula RamAI(ORb) nXq (Ra and 
Rb among a formula) which are expressed even when it is mutually the same — differing — **** — a carbon 
atomic number — 1-15 — the hydrocarbon group of 1 -4 is shown preferably, X shows a halogen atom, 0<=n<3 and 
q of 0< m<=3 and n are the number of 0<=q<3, and m is m+n+q=3. The organoaluminium compound expressed. 
More specifically as an organoaluminium compound belonging to (B-1a) Trimethylaluminum, Triethylaluminum, Tori 
n-butyl aluminum, Tori n-propyl aluminum, Tori n-pentyl aluminum, Tori n-hexyl aluminum, Tori n-octyl aluminum, 
Tori n-alkylaluminum, such as Tori n-DESHIRU aluminum; Triisopropyl aluminum, Triisobutylaluminum, Tori sec-butyl 
aluminum, Tori tert-butyl aluminum, Tori 2-methylbutyl aluminum, Tori 3-methylbutyl aluminum, Tori 2-methyl pentyl 
aluminum. Tori 3-methyl pentyl aluminum. Tori 4-methyl pentyl aluminum, Tori 2-methyl hexyl aluminum. Tori 
branched chain alkylaluminum. such as Tori 3-methyl hexyl aluminum and Tori 2-ethylhexyl aluminum; Tricyclohexyl 
aluminum, Tricyclo alkylaluminum, such as tricyclo octyl aluminum; thoria reel aluminum;(i-C4H9) XAIy(C5H10) z, 
such as triphenyl aluminum and tritolyl aluminum (among a formula, X, y f and z are positive numbers and are z>=2X.) 
etc. — trialkenylaluminium; isobutyl aluminum methoxides, such as TORIISO prenyl aluminum expressed, — 
Alkylaluminum alkoxides, such as isobutyl aluminum ethoxide and isobutyl aluminum isopropoxide; A dimethyl 
aluminum methoxide, Dialkyl aluminum alkoxides, such as diethyl aluminum ethoxide and dibutyl aluminum butoxide; 
Ethyl aluminum sesquiethoxide, Alkylaluminum sesquialkoxides, such as butyl aluminum sesquibutoxide; The 
alkylaluminum; diethyl aluminum phenoxide which has the average presentation expressed with Ra2.5 aluminum 
(ORb)0.5 etc. and by which alkoxy ** was carried out partially, Diethyl aluminum (2. 6-G tert-butyl-4-m ethyl 
phenoxide), An ethyl aluminum screw (2, 6-G tert-butyl-4-methyl phenoxide), Diisobutyl aluminum (2, 6-G tert- 
butyl-4-methyl phenoxide), Dialkyl aluminum ARIROKISHIDO, such as an isobutyl aluminum screw (2, 6-G tert- 
butyl-4-methyl phenoxide); Dimethyl aluminum chloride, A diethylaluminium chloride, dibutyl aluminum chloride, 
diethyl aluminum bromide, Dialkyl aluminum halide. such as diisobutyl aluminum chloride; Ethylaluminium 
sesquichloride, Alkylaluminium sesquihalide, such as butyl aluminum sesquichloride and ethylaluminiumsesquibromide; 
Ethyl aluminum dichloride, propyl aluminum dichloride and butyl aluminum — a jib — the alkylaluminum; diethyl 
aluminum hydride halogenated partially [ alkylaluminum dihalide, such as ROMIDO, etc. ] — Dialkylaluminium 
hydrides, such as a dibutyl aluminum hydride and a diisobutyl aluminum hydride; An ethyl aluminum dihydrido, 
Alkylaluminum hydrogenated partially [ others, such as alkylaluminum dihydridos, such as a propyl aluminum 
dihydrido, ]; Ethyl aluminum ethoxy chloride. The alkylaluminum which alkoxy-**(ed) and was halogenated partially . 
[ butyl aluminum butoxy chloride, ethyl aluminum ethoxy bromide, etc. ] is mentioned. 

[0088] Moreover (B-1a), the organoaluminium compound which could also use the similar compound, for example, 
two or more aluminium compounds combined through the nitrogen atom is mentioned, as such a compound t 
concrete — 2(C2H5) AIN(C2H5) aluminum (C2H5)2 etc. — it is mentioned. 

[0089] as the compound which belongs above (B-1b) — LiAl (C2H5)4 and LiAl (C7H15)4 etc. — it is mentioned. 
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Moreover, in addition to this as an organometallic compound (B-1), methyl lithium, an ethyl lithium, a propyl lithium, 
butyl lithium, methyl magnesium bromide, methyl magnesium chloride, ethyl magnesium bromide, ethyl magnesium 
chloride, propyl magnesium bromide, propyl magnesium chloride, butyl magnesium bromide, butyl magnesium chloride, 
dimethyl magnesium, diethyl magnesium, dibutyl magnesium, butyl ethyl magnesium, etc. can also be used. 
[0090] Moreover, combination with a compound with which the above-mentioned organoaluminium compound is 
formed within a polymerization system, for example, aluminum halide, and alkyl lithium, or the combination of 
aluminum halide and alkyl magnesium can also be used. 

[0091] (B-1) In an organometallic compound, an organoaluminium compound is desirable. 

The above (B-1) organometallic compounds are one-sort independent, or are combined two or more sorts and used. 

[0092] (B-2) The organic aluminum oxy compound used if needed by organic aluminum oxy compound this invention 
(B-2) may be an organic aluminum oxy compound of benzene insolubility which may be well-known aluminoxane and 
is conventionally illustrated by JP.2-78687.A. 

[0093] Conventionally, well-known aluminoxane can be manufactured by the following approaches, and is usually 
obtained as a solution of a hydrocarbon solvent, for example. 

(1) How to add organoaluminium compounds, such as trialkylaluminium, to hydrocarbon medium suspension, such as 
the salts containing the compound containing the water of adsorption, or water of crystallization, for example, a 
magnesium chloride hydrate, a copper-sulfate hydrate, an aluminum-sulfate hydrate, a nickel-sulfate hydrate, and 
the 1st cerium hydrate of chlorination, and to make the water of adsorption or water of crystallization, and an 
organoaluminium compound react to it. 

(2) How to make direct water, ice, or a steam act on organoaluminium compounds, such as trialkylaluminium, in 
media, such as benzene, toluene, ethyl ether, and a tetrahydrofuran. 

(3) How to make organic stannic-acid ghosts, such as dimethyl tin oxide and dibutyltin oxide, react to 
organoaluminium compounds, such as trialkylaluminium, in media, such as Deccan, benzene, and toluene. 
[0094] In addition, this aluminoxane may contain a little organic metal component Moreover, after distilling and 
removing a solvent or an unreacted organoaluminium compound from the collected solution of the above-mentioned 
aluminoxane, a solvent may be made to suspend in the poor solvent of remelting or aluminoxane. 

[0095] Specifically, the same organoaluminium compound as what was illustrated as an organoaluminium compound 
which belongs above (B-1 a) is mentioned as an organoaluminium compound used in case aluminoxane is prepared 
[0096] Trialkylaluminium and tricyclo alkylaluminum are desirable and especially trimethylaluminum is [ among 
these ] desirable. The above organoaluminium compounds are one-sort independent, or are combined two or more 
sorts and used. 

[0097] As a solvent used for preparation of aluminoxane, hydrocarbon solvents, such as halogenide division of 
petroleum fractions, such as alicycle group hydrocarbon; gasolines, such as aliphatic hydrocarbon; cyclopentanes, 
such as aromatic hydrocarbon; pentanes, such as benzene, toluene, a xylene, a cumene, and a cymene, a hexane, a 
heptane, an octane, Deccan, a dodecane, hexadecane, and an OKUTA decane, a cyclohexane, cyclooctane, and 
methylcyclopentane, kerosene, and gas oil, or the above-mentioned aromatic hydrocarbon, aliphatic hydrocarbon, 
and an" alicycle group hydrocarbon, a chlorination object and a bromination object, be mentioned. Furthermore, ether, 
such as ethyl ether and a tetrahydrofuran, can also be used. Aromatic hydrocarbon or aliphatic hydrocarbon is 
desirable especially among these solvents. 

[0098] Moreover, the organic aluminum oxy compound of the above-mentioned benzene insolubility has that 
desirable whose aluminum component which dissolves in 60-degree C benzene is usually insolubility or poor 
solubility 5% or less 10% or less to what [ what is 2% or less especially preferably ], i.e., benzene, preferably in 
aluminum atom conversion. 

[0099] The organic aluminum oxy compound which contained the boron expressed with the following general formula 
(II) and (** 8) as an organic aluminum oxy compound can also be mentioned. 
[0100] 
[Formula 8] 

R* T /R a 

AI-0—B— 0— Ai <"> 

[0101] As for R7, a carbon atomic number shows the hydrocarbon group of 1-10 among a formula. You may differ, 
even if R8 is mutually the same, and a hydrogen atom, a halogen atom, and a carbon atomic number show the 
hydrocarbon group of 1-10. 

[0102] The organic aluminum oxy compound containing the boron expressed with said general formula (II) is the alkyl 
boron acid expressed with the following general formula (HI) (** 9), and [0103]. 
[Formula 9] 

RT — B — (OH) | (HO 

[0104] (R7 shows the same radical as the above among a formula.) 

An organoaluminium compound can be manufactured in an inert solvent under an inert gas ambient atmosphere by 

making it react at the temperature of -80 degrees C - a room temperature for 1 minute to 24 hours. 

[0105] As a concrete thing of the alkyl boron acid expressed with said general formula (in), methyl boron acid, ethyl 
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boron acid, isopropyl boron acid, n-propyl boron acid, n-butyl boron acid, isobutyl boron acid, n-hexyl boron acid, 
cyclohexyl boron acid, phenyl boron acid, 3, 5-difluoro boron acid, pentafluorophenyl boron acid, 3, and 5-screw 
(trifluoromethyl) phenyl boron acid etc. is mentioned. In these, a methyl boron acid, n-butyl boron acid, an isobutyl 
boron acid, 3, a 5-difluoro phenyl boron acid, and a pentafluorophenyl boron acid are desirable. These are one-sort 
independent or are combined two or more sorts and used. 

[0106] Specifically, the same organoatuminium compound as what was illustrated as an organoaluminium compound 
which belongs above (B-1a) is mentioned as such an alkyl boron acid and an organoaluminium compound made to 
react. 

[0107] Trialkylaluminium and tricyclo alkylaluminum are desirable and especially trimethylaluminum, triethylaluminum, 
and triisobutylaluminum are [ among these ] desirable. These are one-sort independent, or are combined two or 
more sorts and used. 

[0108] The above (B-2) organic aluminum oxy compounds are one-sort independent, or are combined two or more 
sorts and used. 

[0109] (B-3) The compound which reacts with the transition-metals compound (A) used if needed by compound this 
invention which reacts with a transition-metals compound (A) and forms an ion pair, and forms an ion pair (B-3) (It 
is hereafter called an "ionization ionicity compound".) If it carries out, JP, 1-501 950.A, JP.1-502036.A, The Lewis 
acid indicated by JP.3-179005.A, JP,3-179006,A, JP,3-207703,A, JP.3-207704,A, USP-5321106 No., etc., an ionicity 
compound, a borane compound, a carborane compound, etc. are mentioned. Furthermore, a heteropoly compound 
and an iso poly compound can also be mentioned. 

[0110] Specifically as Lewis acid, it is BR3 (R). it is the phenyl group or fluorine which may have substituents, such 
as a fluorine, a methyl group, and a trifluoromethyl radical. The compound shown is mentioned. For example, trifluoro 
boron, triphenyl boron, Tris (4-fluoro phenyl) boron, tris (3, 5-difluoro phenyl) boron, Tris (4-f!uoro methylphenyl) 
boron, tris (pentafluorophenyl) boron, tris (p-tolyl) boron, tris (o-tolyl) boron, tris (3, 5-dimethylphenyl) boron, etc. 
are mentioned. 

[01 1 1] As an ionicity compound, the compound expressed with the following general formula (IV) and (** 10), for 
example is mentioned. 
[0112] 
[Formula 10] 

R n 

R9 + Rio — B— R 11 (IV) 

[01 1 3] As R9+, H+, a carbonium cation, an oxonium cation, an ammonium cation, a phdsphonium cation, a 
cycloheptyltrienyl cation, the ferro SENIUMU cation that has transition metals are mentioned among a formula. 
[01 14] even when R10-R13 are mutually the same — differing — **** — an organic radical — they are an aryl 
group or a permutation aryl group preferably. Specifically, 3 permutation carbonium cations, such as a triphenyl 
carbonium cation, the Tori (methylphenyl) carbonium cation, and the Tori (dimethylphenyl) carbonium cation, etc. are 
mentioned as said carbonium cation. 

[0115] As said ammonium cation, specifically A trimethylammonium cation, a triethyl ammonium cation, A 
TORIPURO pill ammonium cation, a tributyl ammonium cation, Trialkylammonium cations, such as a Tori (n-butyl) 
ammonium cation; N and N-dimethyl anilinium cation, N and N-diethyl anilinium cation, N, and N- an N [, such as 2, 
4, and 6-pentamethylanilinium cation, ] and N-dialkyl anilinium cation; JI (isopropyl) ammonium cation — Dialkyl 
ammonium cations, such as a dicyclohexyl ammonium cation, etc. are mentioned. 

[01 1 6] Specifically, thoria reel phosphonium cations, such as an triphenyl phosphonium cation, the Tori 
(methylphenyl) phosphonium cation, and the Tori (dimethylphenyl) phosphonium cation, etc. are mentioned as said 
phosphonium cation. 

[0117] R9+ If it carries out, a carbonium cation, an ammonium cation, etc. are desirable and triphenyl carbonium 
cation, N, and N-dimethyl anilinium cation, N, and N-diethyl anilinium cation is especially desirable. 
[01 1 8] Moreover, as an ionicity compound, trialkyl permutation ammonium salt, N, and N-dialkyl anilinium salt, dialkyl 
ammonium salt, a thoria reel HOSUFONIUMU salt, etc. can also be mentioned. 

[01 1 9] As trialkyl permutation ammonium salt, specifically For example, triethyl ammonium tetrapod (phenyl) boron, 
TORIPURO pill ammonium tetrapod (phenyl) boron, Tori (n-butyl) ammonium tetrapod (phenyl) boron, 
trimethylammonium tetrapod (p-tolyl) boron, Trimethylammonium tetrapod (o-tolyl) boron, Tori (n-butyl) ammonium 
tetrapod (pentafluorophenyl) boron, TORIPURO pill ammonium tetrapod (o, p-dim ethyl phenyl) boron, Tori (n-butyl) 
ammonium tetrapod (m and m-dim ethyl phenyl) boron, Tori (n-butyl) ammonium tetrapod (p-trifluoro methylphenyl) 
boron. Tori (n-butyl) ammonium tetrapod (3, 5-ditrifluoromethyl phenyl) boron, Tori (n-butyl) ammonium tetrapod (o- 
tolyl) boron, etc. are mentioned. 

[0120] as N and N-dialkyl anilinium salt — concrete — for example, N and N-dimethyl anilinium tetrapod (phenyl) 
boron, N, and N-diethyl anilinium tetrapod (phenyl) boron, N, and M- 2, 4, and 6-pentamethylanilinium tetrapod 
(phenyl) boron etc. is mentioned. 

[0121] **, for example, JI (1-propyl) ammonium tetrapod (pentafluorophenyl) boron, dicyclohexyl ammonium tetrapod 
(phenyl) boron, etc. are specifically mentioned as dialkyl ammonium salt 

[01 22] Furthermore, the boron compound expressed with triphenylcarbeniumtetrakis(pentafluorophenyl)borate, N, 
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and N-dimethyl anilinium tetrakis (pentafluorophenyl) borate, ferro SENIUMU tetrapod (pentafluorophenyl) borate, 
triphenyl KARUBENIUMUPENTA phenyl cyclopentadienyl complex, N t and N-diethyl anilinium PENTAFENIRU 
cyclopentadienyl complex, the following type (V) (** 1 1) or (VI), and (** 12) can also be mentioned as an ionicity 
compound 
[0123] 

[Formula 1 1] 

H' (0Et,),B=W S J ( V ) 





[0124] (Et shows an ethyl group among a formula.) 
[0125] 



[Formula 12] 



(VI) 



[0126] As a borane compound, specifically For example, decaborane (14); screw [Tori (n-butyl) ammonium] nona 
borate, Screw [Tori (n-butyl) ammonium] deca borate, screw [Tori (n-butyl) ammonium], undeca borate, Screw [Tori 
(n-butyl) ammonium] dodeca borate, screw [Tori (n-butyl) ammonium] deca chloro deca borate. The salt of anions, 
such as screw [Tori (n-butyl) ammonium] dodeca chloro dodeca borate; Tori (n-butyl) ammonium screw (dodeca 
hydride dodeca borate) cobalt acid chloride (III), The salt of metal borane anions, such as screw [Tori (n-butyl) 
ammonium] screw (dodeca hydride dodeca borate) nickel acid chloride (III), etc. is mentioned. 
[0127] As a carborane compound, specifically For. example, 4-cull BANONA borane (14), 1, 3-JIKARUBA nona 
borane (13), 6, 9-JIKARUBA decaborane (14), The dodeca hydride- 1 -phenyl -1, 3-JIKARUBA nona borane, The 
dodeca hydride-1 -methyl -1, 3-JIKARUBA nona borane, undecahydride —1, the 3— dimethyl —1, 3— JIKARUBA nona 
borane, 7, 8-JIKARUBA undeca borane (13), 2, 7-JIKARUBA undeca borane (13), Undecahydride -7, the 8-dimethyl 
-7, 8-JIKARUBA undeca borane, The dodeca hydride-1 1 -methyl -2, 7-JIKARUBA undeca borane, Tori (n-butyl) 
ammonium 1-cull BADEKA borate, Tori (n-butyl) ammonium 1-KARUBA undeca borate, Tori (n-butyl) ammonium 1- 
KARUBA dodeca borate, Tori (n-butyl) ammonium 1-trimethylsilyM-cull BADEKA borate, Tori (n-butyl) ammonium 
BUROMO-1 -KARUBA dodeca borate, Tori (n-butyl) ammonium 6-cull BADEKA borate (14), Tori (n-butyl) 
ammonium 6-cull BADEKA borate (12), Tori (n-butyl) ammonium 7-KARUBA undeca borate (13), Tori (n-butyl) 
ammonium 7, 8-dicarba undecaborate (12), Tori (n-butyl) ammonium 2, 9-dicarba undecaborate (12), The Tori (n- 
butyl) ammonium dodeca hydride-8-methyl -7, 9-dicarba undecaborate. Tori (n-butyl) ammonium undecahydride-8- 
ethyl -7, 9-dicarba undecaborate. Tori (n-butyl) ammonium undecahydride-8-butyl -7, 9-dicarba undecaborate, The 
Tori (n-butyl) ammonium undecahydride-8-allyl compound -7, 9-dicarba undecaborate, Tori (n-butyl) ammonium 
undecahydride-9-trimethylsilyl -7, 8-dicarba undecaborate, The salt of anions, such as Tori (n-butyl) ammonium 
undecahydride -4 and 6-dibromo-7-KARUBA undeca borate; Tori (n-butyl) ammonium screw (nona hydride -1, 3- 
JIKARUBA nona borate) cobalt acid chloride (III), A Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba 
undecaborate) ferrate (III), Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) cobalt acid 
chloride (III), Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) nickel acid chloride (III) t 
Tori (n-butyl) ammonium screw (undecahydride -7, 8-dicarba undecaborate) cuprate (HI), A Tori (n-butyl) ammonium 
screw (undecahydride -7, 8-dicarba undecaborate) aurate (III), A Tori (n-butyl) ammonium screw (nona hydride -7, 
8-dimethyl -7, 8-dicarba undecaborate) ferrate (III), A Tori (n-butyl) ammonium screw (nona hydride -7, 8-dimethyl 
-7, 8-dicarba undecaborate) chromate (III), Tori (n-butyl) ammonium screw (TORIBUROMOOKUTA hydride -7, 8- 
dicarba undecaborate) cobalt acid chloride (III), A tris [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA 
undeca borate) chromate (III), A screw [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) 
manganate (IV), Screw [Tori (n-butyl) ammonium] screw (undecahydride-7-KARUBA undeca borate) cobalt acid 
chloride (HI), The salt of metal carborane anions, such as screw [Tori (n-butyl) ammonium] screw (undecahydride-7- 
KARUBA undeca borate) nickel acid chloride (IV), etc. is mentioned. 

[0128] The heteropoly compound consists of an atom chosen from silicon, Lynn, titanium, germanium, an arsenic, 
and tin, and one sort or two sorts or more of atoms chosen from vanadium, niobium, molybdenum, and a tungsten. 
Specifically Lynn vanadium acid, Germano vanadium acid, arsenic vanadium acid, Lynn niobic acid, Germano niobic 
acid, a SHIRIKONO molybdic acid, molybdophosphoric acid, A titanium molybdic acid, the Germano molybdic acid, an 
arsenic molybdic acid, a tin molybdic acid, A tungstophosphoric acid, the Germano tungstic acid, a tin tungstic acid, 
Phosphorus molybdo vanadium acid, a phosphorus tongue SUTOBANAJINN acid, the Germano 
TANGUSUTOBANAJINN acid, Phosphorus molybdo TANGUSUTO vanadium acid, Germano molybdo TANGUSUTO 
vanadium acid. On the metal of the salt of a periodic table of a phosphorus molybdo tungstic acid, phosphorus 
molybdo niobic acid, and these acids, for example, the 1st group, and two groups, and a concrete target It is not this 
limitation although organic salt with a salt with a lithium, sodium, a potassium, a rubidium, caesium, beryllium, 
magnesium, calcium, strontium, barium, etc., a triphenyl ethyl salt, etc. can be used. 

[0129] The above (B-3) ionization ionicity compounds are one-sort independent or are combined two or more sorts 
and used. When making into the catalyst for olefin polymerization the transition-metals compound (A) mentioned 
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above and organic aluminum oxy compounds (B-2), such as methyl aluminoxane as a co-catalyst component, are 
used together, very high polymerization activity is shown to an olefin. 

[0130] When a component (B) is used together with a transition-metals compound (A), a transition-metals 
compound (A) forms the compound expressed with the following general formula (I-a) (** 13) in a polymerization 
system. 
[0131] 

[Formula 13] 




(I-a) 



* T * 



[0132] R1 -R6, and M, m, n and X are synonymous with R1 -R6 in the above-mentioned general formula (I), and M, 
m, n and X respectively among a formula, and Y shows the so-called anion of weak ligating property. 
[0133] In the above-mentioned general formula (I-a), covalent bond of the association of Metals M and Y may be 
carried out, and it may be carrying out ionic bond. As an example of Y, Chemical Review magazine 88 volume 1405 
pages (1988), Chemical Review magazine 93 volume 927 pages (1993), WO 98 / weak ligating property anion of a 
30612 6-page publication is mentioned, and it is specifically AIR4. - (R) You may differ, even if mutually the same. 
An oxygen atom, a nitrogen atom, the Lynn atom, The substituent containing a hydrogen atom, a halogen atom, or 
these, or an aliphatic hydrocarbon radical. An aromatic hydrocarbon radical, an alicycle group hydrocarbon group, or 
an aliphatic hydrocarbon radical, To an aromatic hydrocarbon radical or an alicycle group hydrocarbon group, an 
oxygen atom, a nitrogen atom, the radical which the substituent which has an oxygen atom, a nitrogen atom, the 
Lynn atom, or a halogen atom permuted by the radical which the Lynn atom or the halogen atom permuted or the 
aliphatic hydrocarbon radical, the aromatic hydrocarbon radical, or the alicycle group hydrocarbon group is shown. 
BR4- (even when R is mutually the same — differing — **** — an oxygen atom — ) The substituent containing a 
nitrogen atom, the Lynn atom, a hydrogen atom, a halogen atom, or these, Or an aliphatic hydrocarbon radical, an 
aromatic hydrocarbon radical, -or an alicycle group hydrocarbon group. To or an aliphatic hydrocarbon radical, an 
aromatic hydrocarbon radical, or an alicycle group hydrocarbon group the radical which the substituent which has an 
oxygen atom, a nitrogen atom, the Lynn atom, or a halogen atom permuted by the radical which the oxygen atom, 
the nitrogen atom, the Lynn atom, or the halogen atom permuted or the aliphatic hydrocarbon radical, the aromatic 
hydrocarbon radical, or the alicycle group hydrocarbon group is shown. Or PF6-, SbF5- trifluoromethane sulfonate, 
p-toluene sulfonate, etc. are mentioned. 

[0134] Moreover, the catalyst for olefin polymerization used by this invention At least one sort of compounds 
chosen from the above-mentioned transition-metals compound (A), and an organometallic compound (B-1), an 
organic aluminum oxy compound (B-2) and an ionization ionicity compound (B-3) (B) (it may be called "a component 
(B)" below) The following support (C) and/or an organic compound (D) which is mentioned later can be included 
further if needed. , 

[0135] (C) (C) support used if needed by support this invention is an inorganic or organic compound, and is a solid- 
state of the shape of granularity or a particle. 

[0136] Among these, as an inorganic compound, a porosity oxide, an inorganic halogenide, clay, a clay mineral, or an 
ion-exchange nature stratified compound is desirable. As a porosity oxide, specifically Si02, aluminum 203, MgO, 
ZrO, Ti02, B-2s 03, CaO, ZnO, BaO, and Th02, etc. use the composite or mixture containing these. For example, 
nature or permutite, Si02-MgO. Si02-aluminum 203, Si02-Ti02, Si02-V205, Si02-Cr 203, Si02-Ti02-MgO, etc. 
can be used. What uses Si02 and/or aluminum 203 as a principal component is [ among these ] desirable. 
[0137] In addition, the above-mentioned inorganic oxide may contain carbonates, such as little Na2C03, K2C03, 
CaC03 and MgC03, Na2S04, aluminum2 (S04) 3, BaS04, KN03 and Mg (N03)2, aluminum (N03) 3, Na20, K20, and 
Li20, the sulfate, the nitrate, and the oxide component. 

[0138] 10-300 micrometers of particle size are 20-200 micrometers preferably, and, as for the support for which 
such a porosity oxide is used by preference although the description changes with a class and processes, it is 
desirable to be in the range of 100-700m2/g preferably, and for specific surface area to be in 50-1000m2/g and the 
range whose pore volume is 0.3-3.0cm3/g. 100-1000 degrees C of such support are preferably calcinated and used 
at 150-700 degrees C if needed. 

[0139] As an inorganic halogenide, MgC12, MgBr2, MnCI2, and MnBr2 grade are used. An inorganic halogenide may be 
used as it is, and after a ball mill and a vibration mill grind, it may be used. Moreover, after dissolving a mineral salt 
ghost in solvents, such as alcohol, what deposited these in the shape of a particle by the deposit agent can also be 
used. 

[0140] Clay is usually constituted considering a clay mineral as a principal component Moreover, the field 
constituted by ionic bond etc. is the compound which has the crystal structure piled up in parallel by the weak 
coupling force mutually, and an ion-exchange nature stratified compound has the exchangeable ion to contain. Most 
clay minerals are ion-exchange nature stratified compounds. Moreover, as these clay, a clay mineral, and an ion- 
exchange nature stratified compound, not only a natural thing but an artificial compost can also be used. 
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[0141] Moreover, the ionic crystal nature compound which has the crystal structure of the shape of a layer, such as 
clay, a clay mineral and a roppo minute packing mold, an antimony type, CdCI2 mold, and CdI2 mold, can be 
illustrated as clay, a clay mineral, or an ion-exchange nature stratified compound. 

[0142] As such clay and a clay mineral, a kaolin, a bentonite, kibushi clay, Gairome clay, an allophane, a 
HISHINGERU stone, pyrophyllite, a micaceous group, A montmorillonite group, a vermiculite, a chlorite group, a 
palygorskite, A kaolinite, nacrite, dickite, halloysite, etc. are mentioned. As an ion-exchange nature stratified 
compound Alpha-Zr (KP04) 2 and [ alpha-Zr(HAs04) 2andH20, alpha-Zr (HP04) 2, and ] 3H20, The crystalline acid 
salt of polyvalent metal, such as gamma-Ti (NH4P04) 2 and alpha-Ti (HAs04) 2 and alpha-Ti (HP04) 2 and H20, 
alpha-Sn (HP04) 2 and H20, gamma-Zr (HP04) 2, gamma-Ti (HP04) 2, and H20, etc. is mentioned. 
[0143] A thing 0.1 cc [/g ] or more has desirable pore volume with a radius of 20A or more measured with the 
method of mercury penetration, and such clay, a clay mineral, or an ion-exchange nature stratified compound has 
especially a 0.3-5cc [/g ] desirable thing. Here, pore volume is measured by the method of mercury penetration 
which used the mercury porosimeter about the range of 20 to 3x1 04 A of pore radii. 

[0144] When what has pore volume with a radius of 20A or more smaller than 0.1 cc/g is used as support, there is 
an inclination for high polymerization activity to be hard to be acquired. To clay and a clay mineral, it is also 
desirable to perform a chemical treatment. All can use the surface treatment which removes the impurity adhering 
to a front face as a chemical treatment, the processing which affects the clayey crystal structure. Specifically, acid 
treatment, alkali treatment, salts processing, organic substance processing, etc. are mentioned as a chemical 
treatment. Acid treatment removes a surface impurity, and also increases surface area by carrying out elution of the 
cations in the crystal structure, such as aluminum, Fe, and Mg. In alkali treatment the clayey crystal structure is 
destroyed and change of clayey structure is brought about Moreover, in salts processing and organic substance 
processing, ion complex, a molecular complex, an organic derivative, etc. can be formed, and surface area and the 
distance between layers can be changed. 

[0145] an ion-exchange nature stratified compound — ion-exchange nature — using — the exchangeable ion 
between layers — another big ** — you may be a stratified compound in the condition that between layers was 
expanded, by exchanging for high ion. such ** — high ion is bearing the role supporting the layer structure like a 
stanchion, and is usually called a pillar. Moreover, it is called intercalation to introduce another matter between the 
layers of a stratified compound in this way. As a guest compound which carries out an intercalation TiCI — four — 
ZrCI — four — etc. — a cation — a sex — an inorganic compound — Ti — ( — OR — ) — four — Zr — ( — OR — ) 

— four — PO — ( — OR — ) — three — B — ( — OR — ) — three — etc. — a metal — an alkoxide (R is a 
hydrocarbon group etc.) — [ — aluminum — 13 — 0 — four — ( — OH — ) — 24 — ] — seven — + — [ — Zr — 
four — ( — OH — ) — 14 — ] — two — + — [ — Fe 30(OCOCH3) 6 — ] — + etc. — the metal hydroxide ion etc. is 
mentioned. These compounds are independent or are combined two or more sorts and used, moreover — these — 1 . 
a compound — an intercalation — carrying out — the time — Si — (— OR — ) — four — aluminum — ( — OR — ) 

— three — germanium — ( — OR — ) — foui etc. — a metal — an alkoxide (R is a hydrocarbon group etc.) — 

etc. — hydrolyzing — having obtained — a polymerization — an object — SiO — two — etc. — colloid. — an 
inorganic compound — etc. — living together — it can also make . Moreover, as a pillar, after carrying out the 
intercalation of the above-mentioned metal hydroxide ion between layers, the oxide generated by carrying out 
heating dehydration is mentioned. 

[01 46] Clay, a clay mineral, and an ion-exchange nature stratified compound may be used, after using as it is and 
processing a ball mill, sieving, etc. Moreover, addition adsorption of the water is newly carried out or you may use, 
after carrying out heating dehydration processing. Furthermore, it may use independently or you may use combining 
two or more sorts. 

[0147] A desirable thing is clay or a clay mineral among these, and especially desirable things are a montmorillonite, 
a vermiculite, a PEKUTO light a TENIO light and synthetic mica. 

[0148] The granularity which is in the range whose particle size is 10-300 micrometers as an organic compound, or 
a particle-like solid-state is mentioned. Specifically, carbon atomic numbers, such as ethylene, a propylene, 1 - 
butene, and 4-methyl-1 -pentene, can illustrate the polymers generated considering the polymer generated 
considering the alpha olefin of 2-14 as a principal component (**) or a vinyl cyclohexane, and styrene as a principal 
component (**), and those conversion objects. 

[0149] (D) In organic compound component this invention, if needed, (D) organic compound component is used in 
order to raise the physical properties of the polymerization engine performance and a generation polymer. As such 
an organic compound, alcohols, phenols, a carboxylic acid, phosphorus compounds, a sulfonate, etc. are mentioned, 
for example. 

[0150] As alcohols and phenols, what is expressed with R14-OH is usually used, and, as for R14, the hydrocarbon 
group of the carbon atomic numbers 1-50 or the halogenated hydrocarbon radical of the carbon atomic numbers 1- 
50 is shown here. 

[0151] As for the thing of halogenated hydrocarbon, as alcohols, R14 is desirable. Moreover, it is used as phenols by 
that by which at least alpha of a hydroxyl group and alpha'- were permuted with the hydrocarbon of carbon numbers 
1-20, being fond. 

[0152] As a carboxylic acid, what is expressed with R15-COOH is usually used. R15 shows the hydrocarbon group 
of the carbon atomic numbers 1-50, or the halogenated hydrocarbon radical of the carbon atomic numbers 1-50, 
and its halogenated hydrocarbon radical of the carbon atomic numbers 1-50 is especially desirable. 
[0153] As a phosphorus compound, the phosphate which has the phosphoric acid which has P-O-H association, P- 
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OR, and P=0 association, and the phosphine oxide compound are used preferably. As a sulfonate, what is expressed 

with the following general formula (VII) (** 14) is used. 

[0154] 

[Formula 14] 



(VII) 



[0155] M is the element of the 1-1 4th groups of a periodic table among a formula. R16 is the hydrocarbon group of a 
hydrogen atom and the carbon atomic numbers 1 -20, or the halogenated hydrocarbon radical of the carbon atomic 
numbers 1-20. 

[01 56] A hydrogen atom, a halogen atom, and a carbon atomic number are [ the hydrocarbon group of 1—20 and the 
carbon atomic number of X ] the halogenated hydrocarbon radicals of 1-20. m is the integer of 1-7 and n is 
1<=n<=7. 

[01 57] An example of the preparation process of the catalyst for olefin polymerization used for drawing 1 by this 
invention is shown. In the case of a polymerization, although the usage of each component and addition sequence 
are chosen as arbitration, they can illustrate the following approaches. 

(1) How to add a transition-metals compound (A) to curing units independently. 

(2) How to add a transition-metals compound (A) and a component (B) to curing units in order of arbitration. 

(3) How to add the catalyst component which supported the transition-metals compound (A) to support (C), and a 
component (B) to curing units in order of arbitration. 

(4) The catalyst component which supported the component (B) to support (C), the approach of adding a transition- 
metals compound (A) to curing units in order of arbitration. 

(5) How to add the catalyst component which supported the transition-metals compound (A) and the component (B) 
to support (C) to curing units. 

[0158] The above (2) Beforehand in contact with at least two or more of each catalyst components in the all 
directions method of - (5). In the all directions method of the above (4) and (5) the component (B) is supported, the 
component (B) which is not supported if needed may be added in order of arbitration. In this case, even if a 
component (B) is the same, they may differ. 

[01 59] Moreover, the catalyst component may be further supported on the solid-state catalyst component to which 
precuring of the olefin may be carried out and precuring of the solid-state catalyst component with which the 
transition-metals compound (A) and the component (B) were supported by the solid-state catalyst component with 
which the transition-metals compound (A) was supported by the above-mentioned component (C), and the 
component (C) was carried out. 

[01 60] By the manufacture approach of the block copolymer concerning this invention, under existence of the above 
catalysts for olefin polymerization, an olefin system polymer block (a) is manufactured for the olefin of the carbon 
atomic numbers 2-20 a polymerization or by copolymerizing, the posterior pole nature machine content monomer is 
contacted, and a polar-group content polymer block (b) is manufactured. The above-mentioned thing is mentioned 
as the olefin and polar-group content monomer of the carbon atomic numbers 2-20. 

[0161] In this invention, a polymerization can be carried out also in any of liquid phase polymerization methods, such 
as a dissolution polymerization and a suspension polymerization, or a vapor-phase-polymerization method. As an 
inert hydrocarbon medium used in a liquid phase polymerization method, halogenated hydrocarbon or such mixture, 
such as aromatic hydrocarbon; ethylene chloride, such as alicycle group hydrocarbon; benzene, such as aliphatic 
hydrocarbon; cyciopentanes, such as a propane, butane, a pentane, a hexane, a heptane, an octane, Deccan, a 
dodecane, and kerosene, a cyclohexane, and methylcyclopentane, toluene, and a xylene, chlorobenzene, and 
dichloromethane, etc. can be mentioned, and, specifically, the olefin itself can also be used as a solvent 
[0162] When manufacturing a block copolymer using the above catalysts for olefin polymerization, 10-12 to ten - 
two mols (A) of transition-metals compounds are usually used per reaction volume of 1 1, in an amount which 
becomes 10-10 to ten - three mols preferably. 

[0163] When a component (B-1) is used, the mole ratio [(B-1) /M] of a component (B-1) and the transition-metals 
atom (M) in a transition-metals compound (A) is usually used in 0.01-100,000, and an amount that is preferably set 
to 0.05-50,000. When a component (B-2) is used, the mole ratio [(B-2) /M] of the aluminum atom in a component 
(B-2) and the transition-metals atom (M) in a transition-metals compound (A) is usually used in 10-500,000, and an 
amount that is preferably set to 20-100,000. When a component (B-3) is used, the mole ratio [(B-3) /M] of a 
component (B-3) and the transition-metals atom (M) in a transition-metals compound (A) is usually used in 1-10, 
and an amount that is preferably set to 1 -5. 

[0164] When a component (D) is used and a component (B) is a component (B-1) When mole ratios [(D) /(B-1)] are 
usually 0.01-10, and the amount that is preferably set to 0.1-5 and a component (B) is a component (B-2) Mole 
ratios [(D) /(B-2)] are usually 0.001-2, and the amount that is preferably set to 0.005-1, and when a component (B) 
is a component (B-3), a mole ratio [(D)/(B-3)] is usually used in 0.01-10, and an amount that is preferably set to 
0.1-5. 

[01 65] Moreover, the range of -4O-+200 degrees C of polymerization temperature of the block copolymer using 
such a catalyst for olefin polymerization is usually 0-+1 00 degrees C preferably, the polymerization preassure force 



[JP, 2003-040953, A] 



16/19 ^— v 



— usually — ordinary pressure - preferably, from ordinary pressure, it is under the condition of the range of 50 
kg/cm2, and 100kg/cm2 of polymerization reactions can be performed also in which approach of a batch process, 
half-continuous system, and continuous system. It is also possible to divide a polymerization into two or more steps 
where reaction conditions differ, and to perform it furthermore. 

[01 66] The molecular weight of the block copolymer obtained can be adjusted by controlling a ratio (a 
catalyst/monomer) and polymerization time amount It is the block copolymer which consists of an olefin system 
polymer block (a) and a polar-group content polymer block (b) which were mentioned above, for example by the 
manufacture approach of this invention, The 500 more than number average molecular weight of (a) is in the range 
of 1,000-5,000,000 preferably, and the block copolymer whose Mw/Mn is 1.3 or less preferably 1.5 or less is 
obtained. 

[01 67] moreover, other voice of this invention — by the manufacture approach of the olefin system polymer block 
(a) which starts like, the olefin system block-polymer part which performs the count process (3) of arbitration the 
following process (1) and a process (2), and if needed, and consists of two or more polymer blocks is manufactured. 
[0168] At a process (1), under existence of the above-mentioned catalyst for olefin polymerization, the 
polymerization of at least one sort of olefins chosen from the olefin of the carbon atomic numbers 2-20 is carried 
out, and a semi block (i) is manufactured. 

[0169] the same thing as the above is mentioned as an olefin of the carbon atomic numbers 2-20, and these are 
independent one sort — or two or more sorts can be combined and it can use. Moreover, the same thing as the 
above is mentioned as a semi block (i). 

[0170] In a process (1), the range of -40-+200 degrees C of polymerization temperature is usually 0-+150 degrees 
C preferably, the polymerization preassure force — usually — ordinary pressure - 100 kg/cm2 — it is under the 
condition of ordinary pressure - 50 kg/cm2 preferably. 

[0171] At a process (2), the polymerization of at least one sort of olefins chosen as the bottom of existence of the 
semj block (i) manufactured at the above-mentioned process (1) from the olefin of the carbon atomic numbers 2-20 
is carried out, and a different semi block (ii) from the above-mentioned polymer block (i) is manufactured. 
[0172] the same thing as the above is mentioned as an olefin of the carbon atomic numbers 2-20, and these are 
independent one sort — or two or more sorts can be combined and it can use. Moreover, the same thing as the 
above is mentioned as a semi block (ii). 

[01 73] In a process (2), the range of -40-+200 degrees C of polymerization temperature is usually 0-+1 50 degrees 
C preferably, the polymerization preassure force — usually — ordinary pressure - 100 kg/cm2 — it is under the 
condition of ordinary pressure - 50 kg/cm2 preferably. 

[01 74] The polymerization of at least one sort of olefins chosen as the bottom of existence of a block polymer 
including the semi block (i) acquired at the process (3) above-mentioned process and a semi block (ii) from the 
olefin of the carbon atomic numbers 2-20 is carried out, and a different semi block (iii) from the semi block 
manufactured at the process of the preceding paragraph is manufactured. 

[01 75] the same thing as the above is mentioned as an olefin of the carbon atomic numbers 2-20, and these are 
independent one sort — or two or more sorts can be combined and. it can use. Moreover, the same thing as the 
above is mentioned as a semi block (iii). 

[0176] In a process (3), the range of -40-+200 degrees C of polymerization temperature is usually 0-+150 degrees 
C preferably, the polymerization preassure force — usually — ordinary pressure - 100 kg/cm2 — it is under the 
condition of ordinary pressure - 50 kg/cm2 preferably. 

[0177] This process (3) can change the class, combination, or polymerization conditions of an olefin, and can N 
perform them the number of arbitration. It is the block copolymer which consists of an olefin system polymer block 

(a) and a polar-group content polymer block (b) which were mentioned above, for example by the manufacture 
approach of this invention. The semi block with which a block (a) is acquired from at least one sort of olefins chosen 
from the olefin of (i) carbon atomic numbers 2-20, (ii) It is obtained from at least one sort of olefins chosen from the 
olefin of the carbon atomic numbers 2-20, and the block copolymer characterized by including a different semi block 
from the above-mentioned semi-block (i) is obtained. 

[01 78] The manufacture approach of the block copolymer concerning this invention contacts the olefin system 
polymer block (a) and polar-group content monomer which were obtained as mentioned above, and manufactures 
the block copolymer which consists of an olefin system polymer block (a) and a polar-group content polymer block 

(b) which were mentioned above. 

[01 79] After manufacturing a polyolefine polymer block (a) by the above-mentioned approach, specifically, the 
method of making compounds, such as a methyl acrylate (meta), a caprolactone, a methyl vinyl ketone or 
acrylonitrile, and vinylpyridine, react, and manufacturing a polar-group content polymer block (b) is mentioned. 
[01 80] the temperature at the time of contacting an olefin system polymer block (a) and a polar-group content 
monomer -78-+300 degrees C — desirable -78-+200 degrees C — it is — a pressure — ordinary pressure - 100 
kg/cm2 — it is under the condition of ordinary pressure - 50 kg/cm2 preferably. Moreover, the range of contact 
time is 10 minutes - 24 hours preferably for 1 minute to 100 hours. 

[0181] The contact to an olefin system polymer block (a) and a polar-group content monomer As a solvent which 
can carry out in a solvent or under a non-solvent, and is used A propane, butane, a pentane, a hexane, a heptane, an 
octane, Deccan, Aliphatic hydrocarbon, such as a dodecane and kerosene; A cyclopentane, a cyclohexane, Alicycle 
group hydrocarbons, such as methylcyclopentane; Benzene, toluene, Aromatic hydrocarbon, such as a xylene; 
oxygenated compounds or such mixture, such as halogenated hydrocarbon, such as ethylene chloride. 
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chlbrobenzene, and dichloromethane, diethylether, and a tetrahydrofuran, etc. are mentioned. 

[01 82] other voice of this invention — after the block copolymer which consists of the olefin system polymer block 
(a) and the polar-group content polymer block (b) which start like manufactures the above olefin system polymer 
blocks (a), it can introduce the functional group which can start anionic polymerization which is mentioned later, 
cationic polymerization, a radical polymerization, and ring opening polymerization, and can manufacture it also by the 
approach to which a polar-group content monomer is made to react further on condition that the above-mentioned 
[0183] As those functional groups, an aromatic hydrocarbon radical, a halogen atom, an oxygen content radical, a 
nitrogen content radical, a sulfur content radical, the Lynn content radical, a metal atom content radical, etc. are 
desirable. Specifically as an aromatic hydrocarbon radical, phenyl, naphthyl, tolyl, biphenylyl, anthryl, etc. are 
mentioned. 

[01 84] A fluorine, chlorine, a bromine, and iodine are mentioned as a halogen atom. An oxygen content radical is a 
radical which contains 1-5 oxygen atoms in a radical, and heterocyclic compound residue which is mentioned later is 
not contained. Moreover, the radical which these atoms and oxygen atoms couple directly is not contained in an 
oxygen content radical, including a nitrogen atom, a sulfur atom, the Lynn atom, or a halogen atom. Specifically, aryl 
alkoxy group; acetoxy radical; carbonyl group; carboxyl group; ester group; acetyl groups, such as aryloxy radical; 
phenyl methoxies, such as alkoxy group; phenoxies, such as hydroxy group; methoxy and ethoxy ** propoxy and 
butoxy one, methylphenoxy, dimethyl phenoxy, and naphthoxy one, and phenylethoxy, etc. are mentioned as an 
oxygen content radical. When an oxygen content radical contains a carbon atom, it is desirable 1 -30, and for a 
carbon atomic number to be in the range of 1 -20 preferably. 

[0185] A nitrogen content radical is a radical which contains 1-5 nitrogen atoms in a radical, and heterocyclic 
compound residue which is mentioned later is not contained. Specifically, arylamino radicals, such as alkylamino 
radical; phenylamino, such as amino-group; methylamino, dimethylamino, ethylamino, propylamino, butylamino, and 
cyclohexylamino, toiylamino, and naphthyl amino, etc. are mentioned as a nitrogen content radical. 
[0186] A sulfur content radical is a radical which contains 1-5 sulfur atoms in a radical, and heterocyclic compound 
residue which is mentioned later is not contained. As a sulfur content radical, specifically Methyl sulfonate, 
trifluoromethane sulfonate, Phenyl sulfonate, benzyl sulfonate, p-toluene sulfonate, Trimethyl benzene sulfonate. 
TORHSO butylbenzene sulfonate, Sulfonate radicals, such as p-chlorobenzene sulfonate and pentafluoro benzene 
sulfonate; Methyl sulfinate, Sulfinate group; alkylthio groups, such as phenyl sulfinate, benzyl SURUFINETO, p- 
toluenesulfonate, trimethyl benzene sulfinate, and pentafluoro benzene sulfinate; an aryl thio radical etc. is 
mentioned. When a sulfur content radical contains a carbon atom, it is desirable 1-30, and for a carbon atomic 
number to be in the range of. 1-20 preferably. 

[0187] The Lynn content radical is a radical which contains 1-5 Lynn atoms in a radical, and, specifically, phosphite 
radical (phosphide radical); phosphonic acid radical; phosphinic acid radicals, such as thoria reel phosphine radical; 
methyl phosphite, such as trialkylphosphine radical; triphenyl phosphine, such as a trimethyl phosphine, tributyl 
phosphine, and tri-cyclohexyl phosphine, and a tritolyl phosphine, ethyl phosphite, and phenyl phosphite, etc. are 
mentioned. 

[0188] As a metal atom content radical, metal atoms, such as a radical containing atoms, such as silicon, aluminum, 
boron, zinc, and magnesium, and a lithium, are mentioned, and a silicon content radical, an aluminum content radical, 
a boron content radical, a zinc content radical, a magnesium content radical, a lithium atom, etc. are specifically 
mentioned. 

[0189] A silicon content radical is a radical which contains 1-5 silicon atoms in a radical, specifically, hydrocarbon 
permutation siloxy radicals [, such as silicon permutation aryl group; trimethylsiloxy ], such as silicon permutation 
alkyl group; tri methyl sily I phenyls [, such as alkylation silyl ether group; trimethylsilylmethyl ], such as the 
hydrocarbon permutation silyl radical; tri methyl silyl ether, such as phenyl silyl, diphenyl silyl, trimethylsilyl, triethyl 
silyl, TORIPURO pill silyl, tricyclohexyl silyl, triphenyl silyl, tritolyl silyl, trinaphthyl silyl, and methyl diphenyl silyl, etc. 
are mentioned as a silicon content radical. As a hydrocarbon permutation silyl radical, trialkylsilyl groups, such as 
trimethylsilyl, triethyl silyl, TORIPURO pill silyl, and tricyclohexyl silyl, are desirable. 

[0190] An aluminum content radical is a radical which contains 1-5 aluminum atoms in a radical. Specifically, two 
AlR(s) (R. shows an aryl group, a halogen atom, etc. which may have hydrogen, the alkyl group, and the substituent) 
are mentioned as an aluminum content radical. 

[0191] A boron content radical is a radical which contains 1-5 boron atoms in a radical. Specifically, two BR (R 
shows an aryl group, a halogen atom, etc. which may have hydrogen, the alkyl group, and the substituent.) is 
mentioned as a boron content radical. 

[0192] A zinc content radical is a radical which contains 1-3 zinc atoms in a radical. Specifically, a ZnR radical (R 
shows an aryl group, a halogen atom, etc. which may have hydrogen, the alkyl group, and the substituent.) is 
mentioned as a zinc content radical. 

[0193] A magnesium content radical is a radical which contains 1-3 magnesium atoms in a radical. Specifically, a 
MgR radical (R shows an aryl group, a halogen atom, etc. which may have hydrogen, the alkyl group, and the 
substituent) is mentioned as a magnesium content radical. 

[01 94] As an olefin system polymer block (a) which has the functional group in which such polymerization initiation 
is possible, specifically polyethylene, HDPE. and LLDPE (this case — HDPE — as a comonomer component — the 
olefin compound of carbon numbers 3-8 — desirable — a propylene — ) 1-butene or 1-hexene — 0.01-2.99-mol% - 
- the ethylene system copolymer to contain — LLDPE puts the ethylene system copolymer which does 3-10 mol% 
content of the above-mentioned comonomer component Polypropylene, polybutene and 1-pentene, 1-hexene, 1- 
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octene, Homopolymers, such as 1-decene, the copolymer of ethylene and a propylene, or a copolymer with the 
olefin compound of carbon numbers 4-20, Specifically Ethylene, 1 -butene, 1-pentene, 1 -hexene, 1 -octene, 1- 
decene etc.; A butadiene, an isoprene, 1, 4-pentadiene, Aromatic series vinyl compounds, such as diene compounds, 
such as 1, 5-hexadiene, 1, and 7-OKUTA diene, and styrene; Tetracyclo dodecen, A copolymer with annular olefin 
compounds, such as norbornene and methyl norbornene, etc. is mentioned preferably (when a comonomer is the 
olefin compound of carbon numbers 3-8, when other, it is more than 0.01 mol% more than content 10 mol%). Or the 
copolymer of a propylene and the olefin compound of the above-mentioned carbon numbers 4-20 is mentioned 
preferably. A kind or two sorts or more are sufficient as the comonomer used in these cases. 

[0195] In these, polyethylene, HDPE, LLDPE, polypropylene, Polybutene, ethylene/propylene copolymer, ethylene / 
butene copolymer, Ethylene / hexene copolymer is desirable. HDPE, LLDPE, polypropylene, Polybutene, 
ethylene/propylene copolymer, ethylene / butene copolymer, At the ends, such as ethylene / hexene copolymer, a 
halogen atom, a phenyl group, A hydroxy group, an alkoxy group, a carbonyl group, a carboxyl group, an ester group, 
The polymer which has an acetyl group, an alkylamino radical, a trialkylsilyl group, a trimethylsiloxy radical, a dialkyl 
aluminum radical, a dialkyl boron radical, a dialkylzinc radical, a lithium, etc. is also mentioned. 
[0196] As an approach that it is desirable in these, after manufacturing an olefin system polymer block (a), alkyl 
ARUNIMIUMU, dialkylzinc, and an alkyl boron compound are added, and after changing a polymer chain end, a 
caprolactone and the approach to which add MMA and it is made to react are mentioned. Furthermore, after adding 
the above-mentioned alkyl metal reagent oxygen and a hydrogen peroxide are introduced in a system, and after 
changing a polymer end, the approach to which add a caprolactone, ethyleneoxide, propylene oxide, and a 
methacrylic-acid derivative, and they are made to react is mentioned. 

[0197] Moreover, styrene. a styrene derivative, or an acrylic acid after manufacturing an olefin system polymer block 
(a), After making an acrylic-acid derivative react and making halogenated compounds, such as chlorine and a 
bromine, react further An organometallic compound, For example, CuCI 2 CuBr (2 and 2-bibyridine) 2 RuC12 (2 and 
2-bibyridine) (PPh3) three — RuH — two (PPh3) — four — NiBr — two (PPh3) — two — nickel (PPh3) — four — 
nickel — (— CO — ) — two (PPh3) — two — FeCI — two (PPh3) — two — RhCI (PPh3) — three — Pd (PPh3) — 
four — CpFel — (— CO — ) — two — etc. — the inside of a system — adding — The approach to which a polar- 
group content monomer is made to react is also mentioned. 

[0198] In the reaction which introduces a functional group, the range of -78-+200 degrees C of reaction 
temperature is usually -40-+150 degrees C preferably, reaction pressure — usually — ordinary pressure - 100 
kg/ cm2 — it is under the condition of ordinary pressure - 50 kg/cm2 preferably. 

[0199] According to the manufacturing method of this invention, molecular weight is high, the narrow olefin system 
polymer block (a) of a molecular weight distribution and a polar-group content monomer can be contacted, and the 
block copolymer which consists of an olefin system copolymer block (a) and a polar-group content polymer block (b) 
can be obtained. 
[0200] 

[Example] Hereafter, although this invention is explained still more concretely based on an example, this invention is 
not limited to these examples. 

[0201] In addition, using GPC (gel permeation chromatography), weight average molecular weight, number average 
molecular weight and Mw/Mn (Mw: weight average molecular weight Mn:number average molecular weight) are 
altdichlorobenzene solvents, and were measured at 140 degrees C. 

[0202] (Example 1) Toluene 250ml was put into the glass autoclave of 500ml of content volume which fully carried 
out the nitrogen purge, the liquid phase and a gaseous phase were once saturated with ethylene, and, subsequently 
the nitrogen purge only of the gaseous phase was carried out 0.02mmol(s) were added for the titanium compound 
succeedingiy expressed with the following type (1) and (** 15) 2.5 mmols by aluminum atom conversion in methyl 
aluminoxane, and the polymerization was started. After making it react for 5 minutes at 25 degrees C, a part of 
solution was sampled, a small amount of methanol was added to the sampled solution, and the reaction was 
suspended. After adding the hydrochloric acid and the methanol and depositing a polymer, the polymer was filtered, 
with the methanol, after washing; reduced pressure drying was carried out and a small amount of polyethylene (PE) 
was obtained. The number average molecular weight (Mn) of obtained PE was 5.40x104, and molecular weight 
distribution (Mw/Mn) were 1 .09. To the sampled remaining solutions, 6ml of methyl acrylates was added further, and 
it, stirred in them for 4 hours. The polymer was filtered and the methanol washed, after having added a small amount 
of methanol, having suspended the reaction, adding a hydrochloric acid and a lot of methanols and depositing a 
polymer. After having added tetrahydrofuran 30ml, heating at 60 degrees C and stirring for 2 hours, it cooled 
radiationally to the room temperature and the sludge was filtered. This actuation was performed twice [ further ], 
reduced pressure drying of the sludge was carried out and 0.98g of end qualification polyethylene was obtained. The 
number average molecular weight (Mn) of the chosen polymer was 5.45x104, and molecular weight distribution 
(Mw/Mn) were 1.16. The peak of the C=0 joint origin was checked by 1740cm-1 in IR. The polar monomer content 
by 1 H-NMR measurement was 0.2-mol%. In addition, a polar monomer content is defined by the (number of the 
mols of the polar monomer contained in a polymer chain) / (mol of all the monomers contained in a polymer chain 
number) x 10000. 
[0203] 
[Formula 15] 
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[0204] (Example 2) Toluene 250ml was put into the glass autoclave of 500ml of content volume which fully, carried 
out the nitrogen purge, the liquid phase and a gaseous phase were once saturated with ethylene, and, subsequently 
the nitrogen purge only of the gaseous phase was carried out 0.02mmol(s) were added for the titanium compound 
succeedingly expressed with the above-mentioned formula (1) 2.5 mmols by aluminum atom conversion in methyl 
aluminoxane, and the polymerization was started. After making it react for 5 minutes at 25 degrees C, a part of 
solution was sampled, a small amount of methanol was added to the sampled solution, and the reaction was 
suspended. After adding the hydrochloric acid and the methanol and depositing a polymer, the polymer was filtered, 
with the methanol, after washing, reduced pressure drying was carried out and a small amount of polyethylene (PE) 
was obtained. The number average molecular weight (Mn) of obtained PE was 4.81x104, and molecular weight 
distribution (Mw/Mn) were 1 .09. To the sampled remaining solutions, epsilon-caprolactone 5ml was added further, 
and it stirred in them for 4 hours. The polymer was filtered and the methanol washed, after having added a small 
amount of methanol, having suspended the reaction, adding a hydrochloric acid and a lot of methanols and 
depositing a polymer. After having added tetrahydrofuran 30ml, heating at 60 degrees C and stirring for 2 hours, it 
cooled radiationally to the room temperature and the sludge was filtered. This actuation was performed twice 
[ further ], reduced pressure drying of the sludge was carried out, and 0.89g of end qualification polyethylene was 
obtained. The number average molecular weight (Mn) of the obtained polymer was 4.84x104, and molecular weight 
distribution (Mw/Mn) were 1.13. The peak of the C=0 joint origin was checked by 1740cm-1 in IR. The polar polymer 
content by 1 H-NMR measurement was 0.2-mol%. . 

[0205] (Example 3) Toluene 250ml was put into the glass autoclave of 500ml of content volume which fully carried 
out the nitrogen purge, the liquid phase and a gaseous phase were once saturated with ethylene, and, subsequently 
the nitrogen purge only of the gaseous phase was carried out. 0.02mmol(s) were added for the titanium compound 
succeedingly expressed with the above-mentioned formula (1) 2.5 mmols by aluminum atom conversion in methyl 
aluminoxane, and the polymerization was started. After making it react for 5 minutes at 25 degrees C, a part of 
solution was sampled, a small amount of methanol was added to the sampled solution, and the reaction was 
suspended. After adding the hydrochloric acid and the methanol and depositing a polymer, the polymer was filtered, 
with the methanol, after washing, reduced pressure drying was carried out and a small amount of polyethylene (PE) 
was obtained. The number average molecular weight (Mn) of obtained PE was 4.94x104, and molecular weight 
distribution (Mw/Mn) were 1.14. To the sampled remaining solutions, diethylzinc was added further 1.6 mmols, and it 
stirred for 15 minutes at 50 degrees C in them. To the room temperature, air (35 l/h) was blown for 15 minutes after, 
cooling, epsilon-caprolactone 5ml was added continuously, and it stirred for 4 hours. The polymer was filtered and 
the methanol washed, after having added a small amount of methanol, having suspended the reaction, adding a 
hydrochloric acid and a lot of methanols and depositing a polymer. After having added tetrahydrofuran 30ml, heating, 
at 60 degrees C and stirring for 2 hours, it cooled radiationally to the room temperature and the sludge was filtered. 
This actuation was performed twice [ further ], reduced pressure drying of the sludge was carried out, and 0.93g of 
end qualification polyethylene was obtained. The number average molecular weight (Mn) of the obtained polymer was 
4.99x104, and molecular weight distribution (Mw/Mn) were 1.12. The. peak of the C=0 joint origin was checked by 
1740cm-1 in IR. The polar polymer content by 1 H-NMR measurement was 0.3-mol%. 
[0206] 

[Effect of the Invention] According to the manufacturing method of the block copolymer which consists of an olefin 
system copolymer block (a) of this invention, and a polar-group content polymer block (b), molecular weight is high 
and the block copolymer which consists of a narrow olefin system copolymer block (a) of a molecular weight 
distribution and a polar-group content polymer block (b) can be manufactured efficiently. The block copolymer 
concerning this invention shows various useful physical properties. 
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±<DtS14S*^Wr-5S^<*'C*oT, (a)(D3W^# 
(Mn) i<5 0 0tt±, Mw/Mn (Mw:lif^ 
Mn :KTOtt?» #1 . 5JUTT**Ct 

*«»tt*^p»*«n». 10 
5=-u>. hope, llope. ?Hy^peu>. #u^y>. 

X3 i U><hJ»igJ§i : H&3~20©:*L'7-f X S8 
tt*U7-r >a>€>aiitt£'>fc:< <ht> 1 -pJU±(D:*U-;7 
-OOJta^ft, ;)3<fctf:/Peu><t&3lIli^gi!4~20 

fc< <kfc 1 -r>lU±^U7^>0*fi^<*. 

©B^ttTfcy. (Mn) #5 0. 0 0 OJU 

_k-?fc* C "T SS^HM icfEKO^P y if ¥k 

[1S#JS4] *U7^>Si^7P»^(al*«7aeu 
>$^li7*x>WS^<*T*U. S^tt^S (Mn) # 
5 0 om_hT"C-NMRlCj;yB'JSLfc^-fe$^-f 7*K 

( r ) #0. 85«±-Cfe-5Ci*^ei<h-rsig^JS1lClE 
t07P-^ftI^. 

[W5RJS51 * 1/ 7 (a) # (i) & 

1 Sffl*l/7^ >#e>?§£ti<5-feS7*Py^<i:. (ii) 
(i) <tliSfc5iz£:7*Py*<»:££tf:7*Py£'#y^ 

a^&. 

c£**«£-r*iii#« i icistS(D7*py^*ta^i*. 

[8f;}UI7] TIE-flSst (I) «k1 ).TS<**l-5«f£& 40 
m<t£W) (A) *^tJ^-U7^>fi^fflg4{«©?¥ST 
[C. ^1^82-2 0O*U7^ >^e.stfns'»s: 
<<!:*> 1 ScOtL'7^ Vl^7P'^la| «8&l. 

a^ft^P y* (a) tgHSS^Wtf'J 7-7P -yflb) 
£fc37Py*«a£fc£13itir*c££4Sai£Tr-5:/ 
Py^SB^ttOiSii;*;*. 
[<ki] 
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R' 




(a*, mi*. ^wjg^4~5^e.^tfn-5Sf^a 

K?«acU mli. 1£fcli2£;nU R' l±. 1<@1U± 
©AP^>lli^£^3EHk7j<iiig£jSU R'~R S 
li. SlMC|^--e*>mi:oTOT*>J:<. EHk7jti?|g. 

fiasfctt-r u r 6 ii, m.it*mm$. 

fcr»T?»y. xii, ap^>h^ ^^7k 

SitS. SS^WS. 'f^-CtWS. S^WS. *-?fil 
WS. ^Pilxt{k1^$£g> ^fg#WS. 

c«*ji8] »*JS7(D-fis^ (i) «kn -eatsn-s 

B$&JHk£fc (A) IC*51\T, R' MUStEii^Sc 1 
~3 0O7y^#^^k7K^S-Cfe*Ct$^SSfr« 
7-p y * fta£<*w£S5§7T;*. 

[0 00 1 ] 

fttI141tt : E/7-i^iC7'P-7f^<tte 

>ms«>t8>hn* 1,7 -r >m»^<*7*p y ^ tmnkmsm 

Jtli»*©«*#7'n y i> £ 2 aJU±^tf3fU7 * 
a^yp y * <tgnas#w^ y ^-a^i*7-p 

6.^-5 7'Py!>tt«^ : *te«k^^neroiS)S^lcBi-r 
•5. 
[0 0 0 2] 

[0 0 0 3] C©fc4!)C©<k5/5:i^ 0!lxtf±IB«) 
e>nX0S. Sglc£J88)<*ft/5:'J 
iSttS^Wty^-S^ftiroT-py^^a^ft^ia 
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x. m&mfitts ^-tfrfo^mte^mmzm^. 

[0 0 0 4] Ua>U *\s?4 >H£'J t>^l^Tl 
U7 >*£f*££2jl-f -5 d 4 li^lcSltXfc o fc. 

fefi^HT&U. tf^MfciS^aTJUgX*^*:. *fc 
£<©«&. KdRri)Ett : E/-?-l±m&tlT£V. *#IC 

itn ic«««cx^- u >&© (*) m-st&Dum lassx 

O^H | Jt4£^TJ~ ! t>©lill:4A>4JlJ£ftXl^£j:^"3fc» 
[0 0 0 5] C©«fc?J&#;R©t>4:fcajB£AI;J:. SfUU 
:* U- 7 4 LX (^2000-021813^) . 

•y- u s >uto.=f- £*rr «s*&flMbdtt« a 

IgUXl*-5. C0!>1f-uiF*7A'£;5>Ett?e*r«S 20 

x. a*»6tixi^*yif>^«*tttttUT#mic» 
tfy*i>7<f >. 7 r py*fta#{*©»iS;&nirflExfc 

4Stt***«y -7-M£tt4©7" P <? tta^{*©i3 
[0 0 0 6] 

BBHasn] *fS0.8li. #?S#ffi#atoTiftli:t-L' 30 
7-f >*ad{*4attS£*%> f 

tf * u 7 >&a^<* t aesafre y v -m-esw t © 

7"Pi/>>fta£tt£Jt{ft-f-5;:4£Sa*l4LXl\-5. fc 
[0 0 0 7]' 

4 >Jkn.i$&7u v * (a) 4ai£Sa*# U7-7Q7 
*tUft>&&U. 7*Pyf (a) tfa'jga* » 2 ~ 2 0©* 40 
U7-r >a>£Bffft-5d»S:< 4*> 1 I<0tl/7^>©1 
ya>^ (b) li^«fe£tf/S;Wi«Mlcji>fc< 

<ht>-oJa±©sias*#wr-5m^i*x&oT. (a) 

4>KTOtt?a (Un) #5 0 0JU±, M w/M n (M 
w : aaTOtt?*. M n : K¥*4tt?B) A* 1 . 5 J-U 
TX&-5C4£*#Sa4UXOS. 
[0 0 0 8] *fc^W(Dffe<7)^«ICS*^P->^ft« 
707f(a)^'Jlfl/X HDPE, LLDPE, * 
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7-f V*>6»tftl**ft< 4<fc> 1 -3JU±0*U7-f 

[0 0 0 9] *fc*IBW©ffilOfiB»IC0gS^Py^ftS 
7"D7f(alS«lfl/>Ol^T^t, (a) 
©a^tt^fi (Mn) #5 0, 0 0 OfiLtT. Mw/M 

[0 0 10] *fc*56WOffi!©fil«llCfi6i^Py^ttM 

ttTfcoX. (a)lD»?^i (Mn) #5 0 0JU± 
X. Mw/Mn«i1. 5 fclTT* U » " C-NIRTfflC b 
fc5t5^7H (r) jW).85JU±X*«Ct*««i: 

[0 0 1 1 ] Sfc*§BW©ft<!©lM3HC<&£7"Py**« 
*l/7^>3Rl*»7*Py*WJ». (i) KJR 
W^tt 2 ~ 2 0 ©* 1/ 7 -f >«»6 BttftS < 4 1> 1 

■0*1/74 >a>e>a ^ts^pyi' t. «» a 

)MK?fk2~2 O©*^* >j6»&Blftl-5d>£<4t> 
1 «©*U7-r >A^e.»Sn±iH-fe57*Pyf (i) 4 
liSfc-S-fe 5 7p •> * kteUti 7u v * jH 'J ^-XfeS 
C4£**S&4bXO<5. 

[0 0 1 2] g^*»a©ffe©a«lca*7"Pv*tta 
a*(i. 7"P7^ (a)/><x^U>fl>£>i#e>n£S£f*7' 
Pyf 4 t>-ffi#WT * C 4*1#Sii ^Xl^ 

•5. 

[0 0 1 3] *%WIC«*7Py^ft«^<*©SSJ§73^ 
li, TIB-fiS^ (I) (it 2) Xfi£n-5B£&Jg<b£ 

(a) *#t;*U7^ >S^ffltt«©??«Tlc. 
fli^lfc 2 ~ 2 0 b 7 -r >A» e>S n« '>«:< 4 1 

i©*i/7^ >a^<*7'Pu/^(a)*iajgu. %i\ra 

ttS#*^/^-4*SMSli-X*U7< >^S^(*7" 
P y ^ (a) 4®1SS#^7H 'J7-?D»^ (b) 4 ©7'P y 
Ci*tt»£l>TO* ; 

[0 0 14] 
[ik2] 




[0 0 15] (5Ct, Mil. SSB«m4~5Sl^e>Stf 
nSB^aH^^^L. mli. 1 *feli2€^L/. R' 

R' ~R S (i. 5iMc|E)--rt)S^:oXt>Xt)J:<. Kfl: 

S^WS*fcli-<^7#^S*^U. R' 14. K 
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roust* mftt&L-vh u . xi*. 7j<iitijF.*. Apy>n 
gtekss. Kssmws, -f^-5^ws. mm$G 
g. *om$mm. 7*$.-$ a^ws. u>^ws. 

7*$ft*«S*©g(i5lMC&£UTil£^UTfcJ: 
<. $fcn#2JU±tf)J§£li. XTjitSnSttfitQSIl 

(I) T'Sl$tt-5gf£&/Hb^) (A) fCfcl\T. R' 
*». KfRH^Sft 1-30O7 yfil#*rgHb*f8gT&-5 10 

[0016] 

[%wcD*{*fl*)Ui^] jut. *mw\zmz*i'7-i> : & 

[0 0 1 7] &*5. *^ii#ICfcl\T Tfi^J iiV^S 

[o o i si *§£w<D-<om®-cmmi<tiz>*i'7 * > 20 

» (a) £ ® * U V - (b) ft* 5 7"P v 

^gfc2~2 OCD^-U^-f > (JUT r^-U7-f>Sj <hU 
5C<fc7Mfc3. ) ^e.Stftx-5^/j:<i: ! t) 1 

6^82-2 0<D*U7-r VfrSSlCftt* 1 «<0*U7 
^>(Da^(*T*oT ! t)cfc<, StfilDsi^-St 2 ~ 2 0 CD* 
1/7 >d^e>S(in<5 2 «JU±<D:*U'7-f >(D^>^A 

ft«£i*. 7*Ps/*ftfi£<*-e;fc^TfcJ:u. 

[0 0 19] CCT^IS : ?-a2~2 0ro*l/7^>i 30 

L>x(i. miix^uv. 7*peu>. 1-7^ >. 2-7* 

1-^>7">, 3->^U-1-7x>\ 1-^+"fe>. 4 
-*?\<U-1-^>-7 L >, 3-*5 1 ;U-1-'<>-r>. 1-^-^T" 
>. 1-tHiX l-K^-trX l-^h^-tX 1-^^-y- 

S2~2 0©K^«Sfcli^il5EttWa-^-U7^ > ; 
i/^P^>x>. ->*P'\7*t->, SJltfJl*->. 5-> 
5SM,-2-/;UtK;U*>. rh7X^PHft>. 
M, 4 5. * 2. 3, 4, 4a, 5, 8. 8a-* ^ *tKP 
-)-7 9\s>tz}i<om.m.WL : f-mz~2 Q^mW.*^* 40 
>; fl»a^»2-2 0CDtU7^ >iUT. 

t'-;i>->^p^+-y->, s;x>£fc(£#yx>&£t>¥ 

4-3 0. U< Ii4~2 oT*y-flua±©-«is 

ftlcli. y^->'x>, ^V7U>, 4-**JU-1. 3-"<> 
#yIX 1,3-"C>*5*X>, 1, 4-^>^yI>. 1.5- 

U-*^ylX U-t^-/lX 1,5-^-^^-xX 
>. U-^*yi>. U-^^yiX if'Jr> 50 
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x>, 7-yf;H,6-^^yiy, 4-x^'Jx>-8-> 
7-y" TyiX 5. 4 8-x* h'Ji 

[0 0 2 0] S&lc*y7^>il/T, 5?#&fc*x;Hfc 

^UX p-^^fl/V, o. p-v>3^U*5 1 L'>. o- 
X^-JUX^-UX m-X^-J^^UX p-lf JI/7fl/>' 
/.Et*©^/ ! t)U<li^U7;U*;UX5 1 L'> ; a3«fcttt-7 
x-yU^PhTUX a-*5^U7.5 i UX5:<*:#3£(fe>*l 
CLft£<Z>*ly7.rXi. *!4T£fcli2aJU±ffl* 

[0 0 2 1 ] *U7-r >«^f*7*Py^(a)l±IBl¥i^ 
^fi (Mn) #5 0 0JU±. »SKIi1,000~5, 

0 0 0,0 0 0Qlli:£'J.. Mw/Mn (Mw:ii 

Mn :Ut^»?«) #1. 5 JUT. 
L/<li1. 3JUTT6-5. 

[0 0 2 2] fcfcffifisFiStt^a. Stf^tt^fifccfctf 
Mw/Mnli. GPC (WA-Sl-ya^^P? h- 
#^7 4-) £ffllV ^Uhv^PP^-fefViSiKT. 

1 4 oic-caiffi^ns. 

[0 0 2 3] *f£l«|cfi63*|y7-< >^fi£(*yp 
(a)iUTIi. tfyx^UX HDPE. LLDPE (CCTI*. H 

<b^»*u<l*7 r Ptfu>. i 

+-fe>*0. 01~2. 99 molXttt^IfyVlJtl^ 
♦It. LLDPE<ttt±iEaty v-fi£^*3~10 molX#*-r 

sifuySfti^M^t). 7H'jypeu>. tHu 

tnt\tJL ; ?i'>£mmm~2o<D*i'7 r ( >it^ 
^<*Micux^u> < bi-7'^>. 1- 
•^>7">. i-^+-fe>. i-^-^t^^. l-xty/it'roa 

-*l/7-f>;7#ylX -fV7*U>. 1,4-^>^>? 
x>. 1, S-'N+tf-^xX 1,7-*^^v?x>l|<Ov?x> 

<b^«5 ; u yua^mm. £-Mti$® ; ^ h ^ •> 

CD««* U 7 ^ ><b^^ <t Oft S^ft >s a * U I \ 

(z> t y ^ -tfi&tmit 3 ~8cd* i/7<f xtsvmm-s iz 

l*#«10 raol%JU_h. -5-tiJU^roJi^lCliO. 01 molSJU 
±TS>S). Sfcti. 7*Ptru>i85I5WK^Sl4~20© 

* u 7 -r ><t^ t <d ft * l < m\i e> n-s . 
cne>©i§£. ffl i^p ^yv-ii-aiT-t)- aju±x- 

[0 0 2 4] cne>C&^tli, 7^UX5 1 U'>. HDPE. 
LLDPE. 7t?U7*PeU>. 7t^'J7"x>. X?U>/7 P P 
tfl^>ftS^<*. X5 1 U>/7'7 i >ftS^<*. X^U> 
/^*-t>fta^{**<»*K. HDPE. LLDPE, *l>7* 

ptru>, ti?u7"x>. ify>/7"pei/>si^ 

<*, x^U>/7*x>ft«^(*. x^U>/^+-t>ft 
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[0 0 2 5] 2b\z*RW\z&Z>*\s7 < >m-&&7n 
vt> (a) tUTIi, x^UXaB^ttTfcoT, 
^fi (Mn) #5 0. OOOmit, Mw/Mntfl . 
51UTT*-5c:<*:*<ff*U<. 1. 3 ttTT?»*C£*» 

[0 0 2 6] £fc(a)#:/PeL'>$fcliv'x>tf>«£ 
*T'*ot. la) <0St¥«9#^« (Mn) #5 0 0JU± 
T. Mw/MniM. 5JUT. #£U<I11. 3 JUTT 
"C-NMRT;MSUfc7-b5^'f7h* (r) #0. 85 

[0 0 2 7] $Ltt%W<Dik<DmmzmZ7ayt7&W. 
%W<D*\/7h >Sa^tt^P^^(a)li> (i) KftK 

^2~2 o©*i/7-f >^e>jstfn-5'>^<<t ! bi a 

C/|-U7-f^e.i6n5t570'>ft, (ii) BiM 
IS ; ?-St2~2 0<D*U7-f >j&>6>jBtfft5d>8:< it 1 
l©*l/7-f >^e>me>tl-5±IH-b5^P<>^ (i) <h 
ligfc£-fe£ :/P £ t^ttftU? >^^P y 

[0 0 2 8] ±I5-fe5^P«>^ (i) 33<fctf (ii) 11, 

etsiusi^gjc 2 ~ 2 >^e»stfn-5 1 

l/7<>©l^-e*oTt).t<. K^^St2~2 0 

v^esiifts 2ffiju±<a*u7-f 

[0 0 2 9] -bS^P^^^-aiUiW^-U^-f >=ES 
T-A^se+i-I.^M^tt-CfeSii^lcii, 7P7ft 

<*fc<fctf*y^-iafi£#g$&WlC^bUTU<. t%*>»St> 

[00 30] tS^P^^ (i) itST'Py^ (ii) 

[0 0 3 1 ] M?JStG»?-i&# 2 ~ 2 0C*l/7^ >tLT 

fi^^P V * (a) Ii. St^tt^ mifi 1,0 0 0-1 
0,00 0, 000. #3;L,< 11 2, 000-1,000, 
0 0 OtDKBlC&U. Mw/Mni(|. 5 JUT. ff$U 
<I11 . 3JUTT&-5. 

[0 0 3 2] *rcizS.7ay<7 (i) tt&W-ZM+M.tf 
5 00-9,9 9 0,0 00. U < 11 1 , 0 0 0 — 9 
9 0, 0 0 OcpKBlCfcU. tS7"n7^ (ii) tiSt¥ 
iW?*^ 00~9, 990, 000. »£U<li1, 
0 0 0~9 9 0, OOOCilCSS. 

[0 0 3 3] fcfc. tl/7-f ^H^yDy^la) 
Ii. iEt$7'P*^ (i) fc<fctf-b£^D-;/£ (ii) 
ICJOXTS^IC. tS^D-y* (iii) fcJggfcgifclUg 

C (i) - (ii) - (iii) n) OJB^^tS. CCT, 
nli1Ja±. »$U<li1 &l\U3tf>SIScT-&tJ. fSU 
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^p-b5 7 r P«y^|5]±li. tn-?n^,£5t57'P7i' 
[0 0 3 4] -tS.Z?ny9 (iii) 11. K^^»2~ 

2 o©*i/7^ >^e>aiin-5 1 ficD^-u^-c >©i^ 

*Tfeotfc<t<, IIIl ; flli[2~2 0©tL'7<>^ 
£3111*15 2 aJU±(D^U7 >07>^Aftlt*T 

[0 0 3 5] ±l£-b = 7'Py^ (i) , (ii) *><fctf (i 
ii) <hLTIi, JUT<D<t5/<E-fe£7'Py>>A^»*UO. 
10 *Ulfl/>, HDPE. LLDPE HDPEtlizl^E/ 
UTKIS 3 ~8C* 1/7 -f t U 

<ii7 p ptfu>. 1 -y^^sfcin -'\+-t>*o. oi 

-2. 99mol%^Wr-3X^L/>sy*fi^<*. LLDPE<h(l± 

•grtt. *fclix^U><h7 r PtU>©^a^<**/tli^ 
^»4~20<D^-U7-f >^tli(Dfta^{*. UttWC: 
11x3=- U><h 1 1-^>t">. 1-^\+-tr>. 1- 

20 1-ft>a,!:;7^ylX '(VT'l'X 1, 

4-^>^ylX 1. 6-^**yx>. 1.7-*^5>X> 

U< *f*lf £>ft5 (□ ; E/ V-^Kmia 3 ~8<0*l' 

>^«iOJi^icii#waio moixJU±. ^-njun 

i©t§^lcliO. 01 mol%JU±-C£)5)„ *>ili:/P bTL^i: 
mlKE(D^lga4~20©^-U7-f ><k##J<htf>£S£{*# 

30 ii— a*?t>=afii±'c<bj9iii. cne.ro^-eii. tfu 

X^U>. HDPE. LLDPE. t|> U bTU>\ tH'J^ 

>, x^ix>/^p tru>ftm^<*. ^vsy/zfj-y 

&B^tt. lfl/>/A+t>Jtf^»$U<. HD 
PE. LLDPE. /^'JT'PtfUV. 7HU^T->. X5 1 U>/ 
^PtfU^^a^ft. x^U-^/^^ttS^. X5 1 

[0 0 3 6] ccoti^. ifi/^&iie.ft5t57'n 

tfc-a^wu. t««iw#Miis 

40 0 , 0 O0JU±. »JL<li5 0, 0 0 0~1 0, OOO, 
0 0 OWigffllC&U. Mw/Mnitl. 5UTT'&3C 
<h*<ff*U<. 1. 3JUTT£«C£jPJ:y&£Uli. 
[0 0 3 7]*^T§SSn5. tl/7^>Sl^» 
7U •> ^ (a) i:iI14g^Wtf U7-7P7^ lb) <0^P y 
^Sfi^fclcfclt*. tStfcS^rtf'Jv-^P-;/* (b) 
H±lgfcJ;^/*feliffllSlC'>«:< «ht)-olU±©S14 

ar-t)-aiu±'c ,i t)<ti\. 

50 [0 0 3 8] #f6l8lCffloe>n5ii1$g# : ff^^-<i: 
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U 7-*>ffi£. *^*>fi£, 7^*;Ufi^, P8J1 

^;U7K>^*5«kt^-?-©^lS7K!K!). tf->* a (2. 2, 1) -S-'x 

>&fc<fctf*<E>fS7M&), £ t> lectin * h 
USAig. rtUSAlg, Uf-JAS, St»Jg. ^*-> 
fA^. A^y^ASfti'O^liiJf'J^f 10 

;k 7^u;u&n-:7ntMk 7t>u 

;uK-f vyptf;u. 7 if 'J Jl^n-T^k 7£UJl'&-f 
y^fA, tert-^;k 74"J;Ui&2-x?- 

;k y^'J^Slri-^atfjk j**£"j;i/gKv:7ptf 
;k •S^'JJU&n-T'^./k ^^^'j;u^-<y7"^k 
7f UM^'JyyJk y^!>U^^'J->v;k 
□ >K ; Ey^U>'^kxX7 i ;U^:i:roa, 
;«>8i^f^ ; ItHlfxjk tf:*>S!tfX7k 
rt^PV&bf^k *yj>-Ktr-;k ^'J>l£b:n 20 
;k ^f7'J>Kez;k HJ^kj-PS^t^ufci: 
we^xT-^HI ; 7yibhf-;k Jg<bfcf=;k l£<b 
tf- ij^>. ft<be^;k 3$<t\£— )\,f3.E<o/\u?> 

it*ls?<< >fH ; 7^'JP— MJ;k **>7'JP-HJ 
)\,1S.£<D^mni'T J It&m ; 70 UJU7 5 K> 
'JD75H. N. N-^>^U7£lUk7* Kfct'O^tS 
?P7 5 KfS ; 5^U<r h >, t'-JUXfS/U'T h > 

ft<t*<D*g&»^rh>S ; *:/P7^ A^a^f^ 
A&<b'<0^ttx;*.7Mk ^tt7S ; ^H^fc KP7 

ytHP77>, ^7PX x^U>^-+-y--f 30 

yptru K^t'fD^x-^us ; 

;ut'— ;i/x-^;u> x^ut'— ^Ux-^^dfro^tSfa 
x— > h*->X^k>. iKy^fkv. t 

=;u£.ft#S!. t'-^ASSf^^Jk t*_;u^>v;u 
7-tex-K tKP+->7fUk o-faa^UX 
p-i>ppxfkv. vt*x;k<>-fef>£<i£©WflEg#W 

v- Jk tf-;u e u if >tz a <d t*x;us#w^^ p mit 

^;i^m->^ ^PbfU>*+->KJ&<!:<07 
^UV^+vKII ; £<b*£^(f*c£;in?£-5. *5S 40 

; EyT-«^ft<t07 f P->^ft«^<*roSii^lCOt\ 

[0 0 3 9] C<D<1148#^^'J^-7'P-y^(b)<7)St 
00-1,0 00,0 00. #£U<I45 
0 0~1 0 0. 0 0 0ro®HlC$.-5C<i:^a$L.n. 

[0040] zw&ots.. *U7<< >mnfi&tmvt£ 
k yp-fi£jgp a n ^t*«Dsafi£jB«. fij§<bafl^Bisay 
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[0041] *&w\z&z*\s7 o^n-swornm* 
arei4. TE-f&it (i) «b3) ■vm^mm^m. 

it^m (A) £#fc;tU7-f ffiK 
14, (A) T!H-fiS5* (I) TS<**l-5iI£&lI<b£#l 
<b; (B) (B-1)W^S<b^, (B-2)^«7;U5x^ 
A**Mb£4*3, *5<fctf (B-3)g&&8<b£1$!l (A) £ 
UT-f *>*t£ BtfLtZit^Wfr 62114*1 

<bt> 1 m<D<t£>w>£frt>r£z*is7.< >m-£mt&mm 

[0 0 4 2] 
[<b3] 

R 1 




[0043] *-r. *feiflt?fflCNe.*i*3j-u7^>a^ 
(a) m\%&mtf>tyi 

*56B^-cffloe*i*gf^a<b^ (a) (4. sais-ias 

3ft (J) «b3) TSSn*<b^Tfe*. 
[0 0 4 4] (fcfc, N MI4, -flgfi*)lCl4BE&L-T 

Tl\fc<Tt><fcl*. ) 

-asse (i) +, Mitmmm&4~smfrt>&\fti*m 
f^JU^^U RttiWlc(45^>, -;^/hj=£a. 

U. »*U<li4^05^f^Jl^T*y. *<*A*)ICI4 
v?;Uaz:'5A. /\7-OA-C&V. J:U»*U 

[0 0 4 5] mli> 1 *yb(42*^U. U<I42T 
R' 14, geHH^iftl ~3 0©H1JU±<D/NP^> 
S^**-r-5^b7k^S*^u, 7->^*^<b7jc^« 
r^SC U I*. R ! ~R S 14. SIMCll-Tfcg 

[0 0 4 6] R s 14, K<b7)<m»*fcl4^<b7k^g^-> 
U^SSr^-T. R' ~R' (4. St*(C|p)— Tfcgfc: 

oxi*Tt<k<, c*ie><7)p^<D2fflJu±*ti:i*icais 

L.THS:^fiE UTUT t> «t I *. 

[0 0 4 7] R' l4imU±(0/NPy>^*Wr5K{b 
7K^§*^L. KSH^ai ~3 0<D7->^#WK<b7H 
^S*<»*Ll\. S#MICI4, hU^M-P-j^k rt 
-7;^pif;i/, /*-7)V*nztn\i)Vs /i-7)V* 

P37*5\>k A-7;U5fP"«>?;W. /^-^^P'v+i' 

jk /t-^^P'N^;!/. A-7;u*p^-^^k 
-7;i>*pfy;k m iH-/t-7;i/^-p^pe;k mi 



( 
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H-/t-7**p^;k ih, yti-rt-7J\r*a*>?-Jir. 

1H, 1H-A-7./k*-P'\*->7"k IH, 1H-A-7Jk*-P'\7' 

mw-A-yji'i-n**?^ ih, ih-a-7;M- 

Jk ty7JWP7i-^k y'7WP7i-^ h U 
7Jl/tP7iUk fh77;^P7i- ;k ^>*7 

;k*P7xx;k (H l J7;^p/fW ^>*7;m- 

P7i- ;k ( MJ 7-/ktP>7^U) 7WP7i- 

jk h'j7;i'tp^f;i'7izjk if* (h'J7Wp 
>^u> 7i-;k MJ7. (h'^MP^f^) 7i 
-;k J- h5+x (hij7MP/f;W 7i-;k ^ 
(MJ7Jk*n*^) 7x-;k A-77M- 
pxf;i/7i- ;k £7. (/t-^^px^u) 7i- 
;k A-7MP^pe^7i-;k a— 7JM-P7> 
jU7x-;k A-7Mp^>f^7i-;k a-7;p 

:*P'\*->./U7xx;k fc*7 (/t-7>U*P'S* 
7i^k /t-^-ZU^P^-^^-Zk A— 7JU:*P7x:7- 
>MJ/"k. A-7MP7>h'J;k lh'J7;WP> 
J-M t h?7WP7i- ;H5<h';0«£(:f en*. 

[0 0 4 8] 4f£K(i. R' *<K*lk3~3 0<Z>7«yiSt 
^•Wflifl6SiK^b7jc^STS.U, JM*WICI*1H, 1H-A-7 
WP7P^k'lH, 1H-/t-7JM-n^M 1H. 1H-A 
-7JU*P^>^Vk IH, 1H-A-7./ktn's*->./k 1 

IH, 1H-A-7;kfrP7= : ->7k $.fzi*7 yjgfc <fctf 

~3 ooTfS&SMbTMtgT&y. mftfticii^y 7;u 

*P7i-;k -77MP7i-;k hU7MP7i 
— ;k f h77MP7i-Jk '\>^7MP7i- 

jk (b*J 7 Ji*a ^>^7WP7i-;k 
(h'J7^P/fW 7WP7iz;k MJ7;M- 
P/^i-^k t'7 ib x )7)V*U*?-)V) 7x- 
Jk h'J7 (h'J7JU*P^^U) 7i-;k fh7* 
7s (KU7^P/^) 7i-;k ^>^*7 (MJ 

7^*p^5 l ;u) 7x— ;k A-7;WPif;k7i- 

;k bf7 (/t-7JWPI? L M 7x— ;k A-7JM- 

P7*Pbr;i'7x— A-7;WP7f;k7izjk a 
-7MP'<>5 : ;i'7x- ;k a-7;u^-p^*->;u7 
x— ;k t*7 (A-7;ktP^*->7V) 7i-Jk a- 

7;U^P7 u 7^k /t-7WP7it>KU^k A- 

7MP7>hUJk ( h y 7;u* p * 7 1 h ^ 7 
* p 7 x tz a wmi t> ti -s . 

[0 0 4 9] J:y»$U<tt. R' li7-;/iftS&<D£iSt 

ji^s 6~3o (D5?ssiK<b7}c«s. 2 ju± 

<D7-y^W^b*MTS^$n/ u cK«^Sl8~3 0 
<D5r#&g?<b7kt?tS3;fcli7 y Stfccfctf 7 yitWreft 
7K^STMm$nrcK^?-8J 7-30 05?§ElK<b7K 

stg-c&y. flrttwicii^y 7;u*P7x^;k v7;u 
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tP7i-Jk h'J7MP7i-;k 7h77MP 
7i-Jk ^>^7MP7i^k (h'J7^*P> 

J-M ^>^7;ktP7irjk (h'J7;u^-p^7^ 

;k) 7MP7i-A, h'J7WP^f;k7iZ;k 
h'JTs (h'J^JUtfpy^W 7x-;k 7l«7*7. 
(MJ7;M-n*^M 7x-;k "0**7. (MJ7 
. )V*U*f-M 7i-Jk A-7;WPlWI/7i- 
;k tf7 (A-7JM-PX?\/U) 7xX./k A-7;u* 
P7*Phr;U7x— /t-7MP7f;k7x-;k A 

io -7MP^>fji'7i- ;k a-7./M-p's*-> < /U7 
x— ;k tT. (a-7^p / \+->;W 7i-;k a- 

7>l/*P^-7f L ;k ^-7JktP7it>h'^k A- 
7;U^-P7>hUJk (hU 7;^P/^HTh77^ 

*p 7 x.—n,tt ztfimii e>n-s. 

[0 0 5 0] 7 ymte£tf7 vm^fctok^M 

a»&tt«« £ u attfnag&gs: 2 oa±wr-s.75Ssi 

;^P7i^k ^7;WP7i-Jk KV7MP7 
20 x— ;k 7h77JI/tP7i-Jk ^>^7MP7i 
— Jk (MJ7MP^?;W ^^7WP7i- 
;k IH, 1H-A-7;U^"P^5 : -;k-C*-5. 
[ 0 0 5 1 ] R* ~R 5 A^-TKtoJtfggi UTIi. «*. 

tf^^n^-sti ~3 owbvtfimfztio »{*fi*iicii, 

7t5=-;k xf^k n-T'Pt^k -fv7Pt;k n-73 1 

Jk -fV7m sec-y?-/k tert-7*7Mk 

^k n-'s+^^t'tDK^H^SSt^l ~3 0. 

< IS 1 ~ 2 0 <DW.m&i&.1Z[ift®.&.<DT)\,*)\,m ; \i- 

30 0. »$U<IS2~2 0(OUmVl*1t[i.timZ.<D7)\,'T 
. —jum ; x^-;u. :/a/W40U&£JKJRni?fik 2 ~ 3 
0, »*L<(i2~2 OOilffl«Sfcli7filSttOD7^+ 
x;US ; ->^P7*Ptr;k yfP7?;k yfP^yf 
;K ->^P^+->-»k 7^V>^HS<!:<Dgl^ll?SJ[3 
~30. HSU<B3~2 Oro^^SlK^Jt^S ; -> 
^P'O^i/IZJk -O^XJk 7JU5j-U=;uat*0 
K^?-m5~3 0OSttTfafQK<b7k^S-; 7x- 

;k ^>-7;k ^-7?;k t7xxy;k ^-7i-U 
;k 7it>h'J^k yvhy^t'wK^^Ste- 

40 3 0. #£U<I*6~2 0<7)7y-;US ; h'J;k iso- 
7 r Pbf;P7xx;k tert-7>7 - U7xx;k v>^;U7 
x -;k v-tert-7'5 : -;W7xx;^t*(07;t'*;Ua^7 

[0 0 5 2] ±IEKib7jc*Sli. fferoKibTKSS 

H <D7 y -^sam7;u+;us>s:<!:^(f e>ns. R' 

~R S (D^b7k^»^->y;US«!:UTIi. ffl^tfKXR 

7<^*>y;k -^^^uvy^k y>>J*?-)\>->>Jj\'* x 

50 5^k>y;k xlf^y'JA. h 'J x5=-Jk> 'J ^k -77 



I x;k*3 l Jk>y;k MJ7xx;k>UJk if*?*? 
cne>©*Ti±» y?-;kv'j;k v/^y^K hu 

y^UvUJk.xf^kV'JJk yi^y'J;W MJx 
f-;u->'j;k y/f^7i-;k>'j;k hU7iz;k> 
u ;wc U l\. 4#lCHJy^k>'j;k h'Jif 

;k>y;k h'J7i- ;u*>u;k y/f^7i- ;u->»j 
[0 0 5 3] R l ~R s *^-rsi^w«ii. a^icK* 10 

PJf5£<b£4&$£SI4^$n&0. KXJK?. -f* 

g*>8lili^r«lCl4#l;ftfcO. KittSil/TM 
Wlcii. fc KP*->g ; y h*-X ih+->, 7"Ptf* 
X 7'>*>'ftt'©7Jl'3*i/i;7iy*->. y3MU 
7x/*->. y/f;l»7i/*y, t7h*yft<!:©7 
U-P+->S ; 7iz;m h*v. 7i-JHh+->5 
<t'©7U-;k7';U3 + ->S ; 7-fe h**>S ; *;UtK— -/U 20 

14. K^^SI* 1 ~ 3 0 , St£U<»41 ~2 OOfBffl 

[0 0 5 4] R' ~R 5 *t^-r^#WSI±, S^lcSUs 

pJ§5t<b£«!lJig(4££tifcO. SitWStUT. H 

yif^ZS/, VTtJb^krsy, 
vv*P^*WU7£yfc<b*£>7JU=k>U75y« ; 7i 

-yursy , v7x-;u7sy. v Hj;k7sy. 30 

7^75/, y?-;U7x^k75y , «:t*ro7'J-^U7 

s y s* feii7;u*;u7 u -A75 y gfc-h'a^if e»n 

[0055] r ! ~r s ffTjk-r^iro^mmt. s*ic< 
^•■^ig^^i ~5<i#wr*s-c*u, ^££-r*cfcp^ 
^am^it^^mit^timK u 

py*>70U7**.-k 7x— ^7.^7:1-*- k 
>v;k!UU7**.— k p-h;ux>^;i/7^^.-h. h 
yy^;i<'<>-te*>7ok7:i-*-k h u -r v T'^'O 40 

■K>>Uk7**— K p-^P;l<'<>-tf>7./l'7;t*- 
k ^>*7;l/*P^>if>7;k7**- hfc<i:<D7v;U 

7**- hs ; y?-;k*jU7-f k 7i-;^A7 
.f*-k '<>> J ;U7;U7.f*- k p-h;ux>^;U7 
•f*-k h'jy^ko-ex*^-**- k "O* 
7-/i/*p^>-b'>7s;U7 bteiKn^fr? << h 
S ; 7;M^k^*S ; 7U-;U^S^<!:*^(f 6>tl 

141-3 0. »*L<li1 ~2 0<DSHlCfeSCtX»<S 
£Ul\. 50 
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[0 0 5 6] R« tfiji?m<t7km&tlsT\t. Mz.li&i 

SBimBti ~3 o<Dt>Mmf*>nz. Mtottoziz. y 

?J\, % x^;k n-:/Pfc:;k -TV7*Ptf;k n-73Mk 
<fV7*^k sec-T^k tert-7*?;k n-^V^k 
**^>3Mk n-^*'>;U«:£(DKXER?lk«<1 ~3 
0, »*U<(i1 ~2 ocoetgtt*fcii«-tttt<D7;u+ 
;H;y^p7Pt;k *>£P7>;k y7P^>f 

Jk •>*P'\*v'Jk S J\r#fr=JU* 7^>^JlfS.H 
<Dm.m&:Fm< 3 ~ 3 0 . U< 14 3 ~ 2 0 <DI!H1# 
ISSW-T^K^K^S ; 7x-;k *<>S>;k *7*- 
;k tf7x— u;k hU7i-u;k 7^*u-;k 7 

0. )?$u<tt6~2o©7'j-;H;fe<t^ cne> 

OBCKIWfJW* 1-30, U < 14 1 ~ 2 0 ©7 
;U+;US, KIHW6-3 0, »*L<I46~2 0 
<£7 U -;USfe<i:<DM^S*^ e>(cS&UJtS7S:<t:## 
*L<^(fe>tl. «fcU»^U<(4, tert-7»UgT'& 

[0057] r« &7fiTm\L*mm.%i:i'V)vm£\sX 

14. R' ~R 5 £Hlifc©a<3Slf&*l<5. n!4. M<DfiB& 
^^■TSCTfeU. ftf*MICI4 2~4rogSJ-CfeU. » 
*U<I42T3&5. 

[0058] x«. ticjkjr?. /Na^vm* . mit*m 
mm. 7;us--?A#ws. v>smm> /\py>tt 
A#wg£fci4*x#*r§£^f. JSfc. XT^sns 

[0 0 5 9] ^fcn*<21U±(^lS^rcl4. XT^S+l* 
ffiSt(DSI4StMCl^l— T&oTt). S^£t)Tl^T i t>J; 

[0060] mitfrmmtisTi*. mtvi' ~r 5 -e^i^ 

;k x^;u. 7"Ptf;k 7>;k ^s+->;u. *;>^;k 
y-;k KfvJk 7^f P->;U3S<i:<^7-»U*;US ; 
p^>^;k ->^p--v+->;k y;i//K-»U— T#^> 
^■jifsidommm^WLtf 3 ~ 3 o©->^P7;wn ; 
^p^-;u. ->i7p^\+-b— ;^<t*»7;U'7^ 

)l& ; sOitJU. 7i-Mf;k 7i-Jk7*Pm 
i*©7'J-;k7;U*;US ; 7xx;k h'J^. y^^ 

71-Jk K , jy? L ;u7xx;k if;i'7i-;k t"p 
e/k7iz;k t'7x-;k ^-7^. y ^^-7^ 

7>hu;k 7it>hUMi'ro7'j-;nat' 
*^ife>ns. *>t. cn&<oK<t7k«s(ci4, /\py 

[0 0 6 1 ] ^#WS<!:UT«4. buIER 1 ~R s TtW^ 
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TIS. BiFfSR' ~R 5 T^LfctO<l:|5]«(D'fo<D^(f 

[0062] mm-smmtisTit* miar ~r s tw^ 

xPil^b^£Sg.i#**Uio. ^i^liUT 
mftMtCli. BR 4 . <R(i7KJSt. 7;u*^s, ffi&g£WU 

[0 0 6 3] 7^S^->A#WSI*. g^lCT^bS-O 10 
AlJ^fcl ~5{l#Wr-5gT&£. 7;U5-9A#W 
Si UTSttftlcii, AIR 4 (Rli7ksit 7JU=¥JUS. B 
&g£*rUT ! feJ;U7'J-ng. /\ay>Eff«s 
f ) a^i/ens. 

[0 0 6 4] U>^*Sli. g+ICJ 1 ~5<! 

7 ^ h 'J 7^*^*^7 ^ >1 ; MJ7x-=JU 

*X7-<>. MJ hU;U*^.7-f >ft£Oh'J7«J-A 20 
*77^/'I;/f^77'<h. if^U*;* 7 7 -< 

Kg) ; ***>&g ; *7>7-r>'8S&t'i*iif 

[0 0 6 5] /\ny>#W8<i:UT»ttMlCli, PF 6 , B 
F4^<h*<07-y^WS. CIO.. SbCli&ltottiMtft 
g. l04^df<D3^^# : SS*<^lf ^PJlxt 
<b^^S<hUTI*, W-/k If'JyX tf 'J = v> 
*/'J>. h'J75»4£OMJIHb&«l'. 7^ 
>. fc^>&<h*<D^g?i5Hb£iai. W7i >tS.H 03^85 30 

gglcKiillSi^iJcAM ~3 0, ff£U<l*1 ~2 OOZ 
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^*;i>g. 7 * 3 * ->g& ©s&g# $ e, icb& u fc 

gfcitfglf&tl-S. 
[0 0 6 6] ^SSt^gli, g+lCT-^^IS^ 1 ~ 
5ffl^-r^gT»-5„ ^^#=ggi:UT«<*6*)lC 
\*. 7iZ^yij;K y7'i-ik>'JJk h'J^^Uv 

y;k MJx^;u«>u;k h'>ype;u->'J^k MJ-> 
* d<\* ->;!,«>. j;k h'J7x-ju->u;k 
x-;u->'j;k h U h'J;i/->U;k MJ^^UvU^ 
fcifcDg! <b7ki!iB&v U ;Ug ; h U *?\>k> U ;Px— x 
Ji'&t'weHt^lcfiig&v u jh— r;ig ; h u *^;u-> 
y;u.*?\>ufc Stg»7.>U*;i/g ; K U >^;k> 

m+mit 1 ~ 3 0 . ffg; L<li1 ~2 0<DiEHTfe-5. 

[0 0 6 7] y^V^A^giLTfttttfllC.Jk lW 
fEf-f 3fc£*rg®$--l' m Z<fJl>^= V A lcg& Ufcg# 
£if£n*. *X#=frg<tUT*<*A*ilcii. mll5'7--<^ 

[0 0 6 8] *58l!?TfflU6n5gf^Hb^ (A) 
tLTIi. mrlS— fiSSC (I) ICfcOT. M#JS«iatfl4 

•tix^y^wK^jc^g^&siins^s^iag* 

'>fc<<tfc2 0Wr*^fStJj§i ; y-»6~3 0©5?§&K<b 
7kf!igT&£ LAV, M£f?y>IK?T 

ifcU. R , ^^7Mn7izMT*tj. R'tft-X 
3^gTfc£C<!:;&*!|#lC»£U(,\ 0 
[0 0 6 9] JUTIC. ±E-^a (I) T*$n*Ig 

[0 0 7 0] 
[<b4] 



( 10 ) 
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[0072] #33, ±Etw**. mty^^m^t, 

[0 0 7 3] Ctf)cfc?fc^£Ji{b£89 (A) <Dm&* 

3*1*. *#lcPBS$ti«ct^<: e9*l*g&£JI<b£$ 

<!:. MX* (Mfc<fctfXli. ±iE-&5£ (I) *<DMfccfctfX<fc 
0g^U. kliMro^ffiSrSfc-rST-**. ) -est 
$ a&£JIM^*f<b£$ <fc £ 5162 *■* C <h T-^fig 

[0074] se^snigf*!*. -y-u^T^t Ksi<b so 



SCR'-NHt (R'tiHtilE < !:PIST'&-2>. ) T3t£ 

nasi 1 157 5 >afc*ifc. mxtiT-v >sHb*a* 

i|<D7;Ua-JU>g^ ££lih;ui>^©K<b*iit;§£ 
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ItS V if* -> 0 A £ tz \t W&1- h U 0 A * ffl Ufc U , . x 

[0 0 7 5] ;*ic. c?UT*#e>ftfcK& : ?-iiaggf*<t. 
£&JI<b£1&££ric-f-5 <5„ ft{*6*JlCli, 

&£U - 7 8*Cj&>e>M£. t) K UtS3S£g:#T-e, & 10 

jk fh5bKD77>.(THF) m<Dm&%m. yju 

A£, 7k^b^-h'J'5A^©^hU'?Aig^ro^Jllg 
h'Jx^;U7 5>. ey-^>§f u 

[0 0 7 6] Sfc. jk^©iaMIC«fc^Tli. 20 

*w pauses*-*-**, sua* mm£m&±m^ 

it-SViZ &i£t -5 c: i -5. 

[0 0 7 7] $e>lC £fi£LfciI£&/Hb^!l + 

£-5. CTTttfR' ~R' ©{5Jtt*>#HTfc-5i§£lC 

lis ^(DeSOKPSICfclNT, HJa^<D{l^S*»A 
f £C -5. 

[0 0 7 8] i!f£&SHb^3£J$i8t-e"r. Ett^ 

E£pfflU*C<*:*>T€r«. ]U±(D<fc?&j«2&JHb£- 
«3 (A) li, 1 am34*fcl*2aJU±ffl*-^t)1±TfflU 

[0 0 7 9] 3js:%^-Cli, (I) TSSnSggi 
JHb£$ (A) *mj4T-^U7-OB^^«t UTfflU 

Tt>«tiNu. (a) biiie (i) ■?mt£tizm®£im<t& 

$<b. (B) (B-1) Wfig&JUb^S 

(B-2) W8S7;US ^0 A**->ft*«. (B-3) 

JHb£$ (A) iSJSUT-f*»=t*JBfi£-r-5^b^^ 

f>aiins'>^<<>:t)-a(o^%i<t$^-U'7-<>a^ 40 

&&£UTffll\Tt><fclV > 

[0 08 0] (B-1) *fti&JI<b£1&l 
*8WT&glCJ6i;Tffil\e>ft£ (B-1) Wt8£JHb£#l 
ibT, SttlfllCliTiE-l&sUB-la). (B-1bh (B-lc) 
©J:?tt«Wa«ll . 2&fc«fctfS&1 2. 1 3i«tti 
&JHb£^)!HfflUS>n-5o 

[0 08 1 ] 

[<b5] 

R\AI(0R>) 0 H p X, (B-1 a) 

[0 0 8 2] (St*. R-fcitfR'ti. SlMCl^-Tfcfl 50 



ftgfl 2003-40953 
20 

&oTOTt>J:<. ttM?ftt<1~1 5. #$U<I* 
1 ~4 0^<b7K^S*^L/, XI*/\n9'>0i?«ji*U 
m|i0<m^3, nli0gn<3. pli0gp<3, q 
li 0 g q < 3 <D&T& U . Wm+n + p + q = 3T» 

[0 0 8 3] 
Ub6] 

IFAIR*4 (B-lb) 
[0 0 8 4] (it*. M'liLi. Na££l±K£7U R' li 
KmH^St^l-l 5, »^U<tt1 ~4<D^b7KHS 

[00 8 5] 
[<b7] 

R'R'M' (B-lc) 
[0 0 8 6] R'SsitfR'tt* SUICPJ— Tfcg 

nE^TOTfect^. KJKH^a^ 1 ~ 1 5. »£U<Ut 
1 ~4CD@Hb7kfftg*i*U M'liMg. ZnSfcliCdTfc 
) TJt£ftSJgJlflilSI2&3-fcl;tSf t .1 2MI©v 

[0 0 8 7] tfnetB-iaiic^-r-swtaz^s^^A^ 

^tbLTIi. ;*©<fc3JS<b^&<h*£0j7jVC'£-5, 
-f&3£ R'.AI (OR'),-. 

(xt+. R' fc^R' It. atMCPJ-Tfcgfc^TlNT 
fc«fc<, JKJIMK?:ft4* 1 ~ 1 5. #SU<li1 ~4CDg? 
<b7kiftg£^L. mJi»*U<(i1. 5^m^30DST 

) T3tSft-5Wt87;U5=0A<b^!l. 
-flSaS R'.AIX,-. 

(5**. R" BKM^UH ~ 1 5. *?*L<I11~4 

ro^b7jc^S€r^u, xii/NayvaHr-tjicu mii» 

^U<li0<m<3T-&*,, ) -TS^nSW^7;U5^ 

OA<b£1&. 

— I&iC R'.AIH,-. 

(it*. R' liK^S^Sfc^ 1 ~ 1 5, #$U<(i1~4 
<7)K<b7X«S*^L. mli»*U<li2^m<3t?fe 
«o ) T^$n-5WlS7;U5-C7A{b^. 
— «SC R'.AI (ORM.X. 

(5t«k R'*5J:^R'I±. Sl^lC|sl-T•*>S75:•pTl^T ! b 
J:<. K^H^StAM-l 5. »$U<li1 ~4(DK-(b 
TkjggSr^U Xli/xpy^H^^^U, mli0<m^ 
3. nli0^n<3. q It 0 ^ q < 3 (DUtT* U . 
m+n + q = 3-CfcS. ) TSSFtl'SWtSZJUS — A 
<b^1S3o 

(B-1 a) ICJi-T 5 W8S7;U 5^0 A<b^<b UTcfc Ulft 

A. hUn-^5 L ;U7';U5=^A. h Un-^O e;U7^5 
—OA, hUn-^>^;U7JU5— OA. h'Jn-^+'WU 
7^=-9A. h'Jn-^-^^UT^S-OA. h'Jn-x 
•>)l>7)\,=.-0At2.H<D h Un-7;U*;U7;U5-0A ; 
h- V -f V tf 7 5 - 0 A . h U -f V 79-JU7Ar 5 
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-0 A. hUsec-y?;i/7-;U5-^A. MJ tert-y? 
;U7;USxOA, h'J2-^? L ;l/^;U7-»U5^.C7A. h 
'J3-^^l/^U7;U5-^A. h'J2->^U^>^ 
A, h >JZ-/-^-J^^>^J^7J\y5.—0A. h 
'J4-*5 1 7l"'<>? L ;i'7;U5xOA l h U2->^U / v*-> 
)\,7)\>5.-V A. h U3-^^;l"N*->;U7JU5-^A, 
h'J2-x^l/^*->;U7^5^0A)5:<t:(D h U«-i«IB7 
;U+;U7;U5 — OA ; h'J->^P<N*->;U7;U5— -5 
A. KU->^P^-^^U7^5-OA^:<«:<7)h , J->f P 

OA ; HJ 7 1— JU7JU = -O A. h 10 
•J h 'j;U7;l/5-0 Afet'O h U 7'J -;i/7;U5-0 
A; (i-C.H,),AI, (C S H,,), (it*, X. y. zliiEO 
ftT&V* z£2XT£>-5. ) fti'TSSn^ hU-fV 
7U—)V7)\>S.—0 A&i*© h U 7;Kr-JU7;U5-0 
A ; -fV75 1 ;U7./U5.=.0A;* h*-> K v 

Uifr* ! sFti£<D7fr*)\>7)VS.-'5&7)\>^**sY- ; 
v^^U7;PS— OApi l-*->H. ^x^;U7;U5-0 

v7JU*;uz;u5— 0 A7;m+-> H ; x^;uz;u5- 20 

OA-teX*xh*->K* 7'9 1 ;U7;U5^'5A-fe^*y h 
*->K*<h*W7;i'+;i/7;u5-OA-fe^+7;ua+-> 

SP5J-fi*llC7;U3 + ->{bSn/t7;U^U7;U5-'?A ; v 

x^;u7;u5— OA7xy*->H. v*x?mu7;us=o 

A (2,6-v s -tert-^;U-4-pt^;U7xy + >'K) . x 
OAtf* (2, 6-iS-Url--?3-J\ r A-*?-Jl> 
7i/ + -/K) . y-fy^7^5-9A (2, 6-5M 
ert-^M-/^?!^^^^) . •<V^5 L ;U7;U 
5-OAtf^ (f.S-5>-tert-^JI^*->^7xy* 30 
->K) fc<h*©v7^*.>U7;b£-OA7'J-P*->K ; 
t s*J-)\,7)\rS.—OJ*i>aV K. ylf A7^S-9A 
*P'JK. •y7f;l'7JI'5-'5A^n'JK. >>x^./U7 
;U= -OA^P * K. x'f77? : >il'7^S-'5A^P l J 
K/S<!:©>'7^+^7;U5-0A/\^-< h* ; X5^U7;U 
S^At^P'JK. y^-M/TJUS-OA-fe;**^ 
p"JK. x^^S-'JA-feX+^aS Kfti*©7;i' 
+;i/7;u5xOA-b^+/\7-f K ; x^U7;U£— OA 
y^D'JK. ^Ptf;l/7;U5 — OA-^^P 'J K. 7?^U 
7;l-5- 1 5Ay7PS K«:<t'<D7;U+;U7;U5— 9Ay 40 
M^-f H?5:i:OaJ^&<]lc/\P0'><k$nfc7-»U+^7;U 
S-OA ; yl^7;^-^At K U K, i>7?-)\,7 
;P*xOAfcK'J K, y-fV>^f L ;U7^5xOAt K'J 
K^£<D> ; 7;U*-»U7;U5xOAt K U K ; x^;U7;U 
SzOAytH'JK. 7 r Ptr;U7^5 — OAvt H'J K 

#6<]lC7kiit<fc£ftfc7;U*;l'7;l/S:zOA ; x^7;u 
5xOAXh+->^PU H. 7>;U7JU£xOA:7>* 
>^P'J K» x^;U7;USxOAxl»*->7P= Kfc<h' 
<Dgfl#WlC7JUP + Mbfc<fctfAPy>fc2ft7c7JU* 50 
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A7Jl$.-OAtii:t)mft>nZ. 
. [0 0 8 8] *rc(B-1a)lcS(El-r5<b^#)t)^ffl-f-5c 
<t#T'£. (PJx.tfg^ ; ?-4^UT2JU±O7^5x0 
A<k^At^UfcW<S7^5xOA<b^A^lfe»n 
5. cro«fce>fcfc£4&£UTft{*ff)i;:(i. (C Z H S )>AIN(C 

.h s )ai (c,H 5 )« ^<h*«<^if e>ns. 

[0 0 8 9] BtiiH(B-1b)lC«-f5<t£$<hUTIi. Li Al 
(fcHsh, LiAI(CiH, s )4 «:<t*^(f6>nS. £tt(D 
<fe(c=fo. (B-UWfiS&JUb^tL-Tli. t^I/'J^O 
a. x9wu?9A. 7"pt;i/'j?-f a> t^uu^o 

A. ^^7nyvA7"P5K, /fJR^y'JA 
*P'Jh\ Xf;i,7ny5A7P5h'. X3^-*f* 
->OA£PUK. 7"Pt;i-7^y5A7P5K> ^P 
tf;i/^*->OA£P'J h\ ^^^y'JA^PS 

h\ ^f^^A^P'JH. y/f^+i'* 
A. yifj^nyfA. y^Wvn-y'JA, ^ 
^M^^T^v^JAftt'SffiffltSritTSS. 

[0 0 9 0] *fcfi^mrt-C±12W^7;l/5xOA^ 
$#rej£;*tt-5<fc5fc<b^!K e>JAIi/\PyWk7;U5 

^0A<t7;u+;u'J9 1 0At(Dm^i+, *^i*/\py> 
<(k7^5 - o a i 7 ;u+;uv^ -> o a t (om-Sittz E 

[0 0 9 1 ] (B-1)^8l^g^%i<D«:^-eii. Wfi87 

±IH<0 «fc 5 JS (B-1) *rt8&JHb£18l(S> 1 am?4T*fc 

[0 0 9 2] (B-2)W«S7;i/S^OA**-><b,%?3s 

urc&g ic*s & Tffl t \ e> n-s> (b-2) W&7 a s. - o 

A**-><b^#)li. ?£*&»<37;US/*-0->T£^T 
^/ift^ 2 - 7 8 6 8 7^ii^lCffiJ^$tlT 
<fc 5 fc^ >"tf >T5Stt<DWm7;U5 - 9A*+ -><b 

[0 0 9 3] fifJR^JP<D7;U5y+ : y->li> ffiJ^liTiB 
©<fc5fc?f;£lc«fc-3TSSit-f3C£An?^ 3^, K<b 

( 1 ) v&fiTk&tti-ziteiVitt&mikAZ'k&tz 

BS^7;U5^0A7kfP^l. eS^-^-Sr^kSl^. JS^bB 
i -b u O ATkft^t'wK-fbTk^^SSiglc. h >J 7 
;U^7;W£xOA^t*(DW«a7^5-OA<b^^ 
AD L/T, i»a7K*^li^ B B B 7k<t: : S<a7;U5xOA{b^ 

(2) ^>-t>. h;PX>. X^UX— rJk 5^h7t 
KP77>^<h'<Dj«(**T-» 7***7JlrS=9 A 
«:£©WtS7^5xOA{b^lCiS}g7K. 7K^^:(i7K^ 

(3) ^>-tf>. h^xVfeth'O^tfThU 
77U*;U7;U5x0A^<t'(D*<g77U5x0A<b^ 
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[0094] fcisKj^z + y-xi, 4>s<D*r&&Ji 
[0095] 7;i/5y*-y->«risg{-r5i^icfflue.n-5 

^7;U5--5A{b^<!: UTJU*ft*)ICI4. ffllH(B-la) 
ICS-T -5 ««S7JU * - 0 Mti$Wl t LTWItf U It h <D £ 

[o o 9 6] cne.©ps. hU7^7;i/*- , 5 10 

A. h'Jv^0 7;U*;l/7;U5— CiA^ffSK. HJ 

[0 0 9 7] 7;U5/*-y-><DPll{lCfflt\e.n5j§J«<!: 
LTI4; ^>"t'>> HH>. *->U>\ -» 

>. -7* k-7^>. ^\+-y-7^>. 

* 7* >tiE<DffemWimi7km\ -struts is? 

p^-y-x ->>>p*£*>. *3\M/->£p^>*>fc 20 

«#*fcli±E*»i«)Mfc**. IMftKKJbkJR. 
«&<b*S£©ApyWb1»<fcy*>(*. Jtftfttt. JMMb 
«l«:£OK4b!k]R8«(«(4tlf 6ti*. 3 "alCX^UX- 
7;k 7h7t KP77>^i:(0X— 7;UIS$ffll\-5c 

[0 0 9 8] S^COtf^&ttOffttrJUS^* 
A**->{tftttf*. 6 O'CfD'O-fe'XCjgfS-rSAIfigW 
*tAIIS?-»»Tji^1 OXttT. »£b<(4 5%lUT. 30 

!itic»^u<ii2%JUTT'S>-5t)0. -r/ato-e. ^>-tf 

> IC *t UT* SBtt lifSSttTft -5 1> U l\. 

[0 0 9 9] W<S7;U5^^A^"+Mb^i:UTI±, 
TIS-flSsfe (ID Mb8) rgsns^p^^t^fc'w 
«t 7 ;U 5 x •> A * 4- v {b^«3 * -5 C <t T * * = 

[0 1 0 0] 

[ft 8] 

R \ 

^Al-O— B— 0— A I <") 
V . N R» 40 

[oioi] R 7 ~ i 0©MHb7k 
mm^THt. R'I4. SUlClS)— T-fcMfcoTO-Cbcfc 

<. 7K^n : ? L . Apy>if. K*H?»a«i~i o© 

^<b7K^*i£^1". 

[0 1 0 2] BuI5-fiSSC (II) TS3n-5**P>£#A/ 
fe'W«7^5x'5A**->{b^#Ui. TI2-&IC (II 
I) «b9) -CBkStlZTAlrJ^Ciy&t 

[0 10 3] 

[<b9] 

R' — B— (OH), (ill) 50 
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[oi 0 4] (se*, r' ) 

;£14;§i8*-C. - 8 0 t:~££<Z>iSgT 1 2 4 ttlH 
EJ£ £ -e 5 C «h IC «fc U H j§T * <5 . 
[0 1 0 5] hu12-6SS (III) 7*3*147^*** 
a>&<DM:&1M3:h<Dt[sTlt. y^UtfP^gL x^ 
;i/*'p>SL -r v^pe;U7|<p>^. n-7Ptf;u*'p> 
n-7*?\M*P>g. -fV75MU*'P>^ n-^+v 

/I/tHp>K. P'\*->;M?p>a. 7i-Mp> 

K. 3. 5->*7;M-P**P>K. ^^7Ma7i^ 
tKP>&. 3.5-fc** (h'J^^P-Jt^U) 7xx;U*' 

p>&/s<t*a<g;i:fe>n5. cne>(D*-cii. *?jM<a 

>M. n-WU#n>M. -fV7**#P>«. 3.5-5* 
7;U*P7ix;i/7tfP>K. ^>^7;U5J-P7xx^* 
B>^Sf*UO, ctiblii «#!4T^feli2fia± 

[0 10 6] C<D<fc?£7;P*;P7KP>l&<fcSJ£;*1*-5 
W8S7 ;U 5 - V Ait&W <h L T JM* W IC (4. h51S (B-1 a) 
ICH "T -5 GWi 7 ;U 5 x O A^b^ i: UTSlf Ufe t> O <h 
W<S7 )\> 5 x ^ A<b^ Am If £ n-5 o 

[0 10 7] Ctt£CD?^ h>J7;i/*;i'7VI/5xO 
A, h'J->^P7;U*;U7JU5-C7A*<»^U<, f#IC 
hUy^;l/7Jl/5 — ->A, h'JX?;U7;U5-^A, h 

y-rvy^i^us-^AflwaEUiv, ctie.i*iam 
iiT^ >t I* 2 aJu±ts*^t>ii-Tffl o en*. 

[0 10 8] ±l£CDJ:e)^:(B-2)^tS7;U5-'?A^+ 

•>^b^ii, 1 «*i^-c*fcli2aJ:Jl±$a*^•l^■Tffll^ 

[0 10 9] (B-3) m^mil^ (A) tS^UT'f 

*^B^-c^gicj5DTffli\e>n*a^^b^ (a) 

¥ 1 - 5 0 1 9 5 0 ^i^tS. 1 -50 20 3 6§ 

ii®. 3- 1 7 9 0 0 5 ^ii$8. 3-17 

9006 imw- 3-207703 

f 3-2 07 7 0 4m&$&. USP-5321 1 0 6^ 

fc<h*iciEU£ftfc;u-f:xgL 4*>mtfa^ rt^Xt 

IC, ^7-Ptf U <b^«5fc J:DC-f v U <b^ t>^(f -5 c 

[0 1 1 0] ftfcttlCli. J^xmt^Xlt. BR, (R 

^ =S U T l n T t «t t n 7 x x;i/S * 14 7 y ^T'* 

PtKP>. h'J7xx;U7tv'P>. (4-7^tB7 
i-W tKP>. h'J^ (3, 5-/7WD7i-;W tK 

p>. h'J^ U-7;wa>f;i/7i-M tKp>. h 
(^>^7MD7i-jl/) *'PX h'J^ (p-h 
UiM tHp>. b'JX io-bVM *'P>. h'J^ (3. 
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[0111] t\,ru> «*.i*te-m 

sc (iv) «ki o) -c«sn-5<k^A<^ife.ns. 

[0 1 1 21 
[{fcl 0] 

R" 



I. 



R'° — B— 
I 

R'» 



R'* 



(IV) 



[0 1 1 3] St<K R"<hUTIi, H' . Jj^'x^AJj 10 
f:*>. **y-^A*^>. 7> : E-'7AJj7^i- 
>. ***x7AJj7^->\ y^P^^H-'JX-;!/ 
*5=-*>. jlf^Jl^-r-^xPfcx^AJjT^Wj: 

[0 114] R'^R'Niv ElMCle]— TfcSfc^TUT 
mmS. »*L<li7'J-;US£>S:lifi&7'J 
-;HT*5. BuiHajl/tfxSA^^tLTAttM 
icii. h'J^i^MM-fAA^x h'J Of 

x-JU) Jj;U;K=7AJj7^>&<h*(0Hg&;*} < /M^7 20 

a ft f* > & £t><mf s n-5 . 

[0 11 5] BuIE7>^=£A*7^t><bLT*<*WlC 
li> h'J^^UT^^OA^^^-V. h'JX^UTV 
=E—^A^^7f>. \- i )-?U¥)\,7> : £—'5Ati 1 J-* 
\-^y^)VT>^:-OA^^>, h'J (n-75 1 

7AJj?*> ; N. N-v?^^U7-'J— SAJjt^X N, 
N->>X3 i ;U7='J-7AJj7 c :*>. N.N-2.4 6-^>^> 
5 L ;U7-'J-CA*5 1 ^->/«i:<!f<ON, N-y7M^7^U 
-O •/ (-fV7Pbf;U) 7>t-'5A*f L 30 

v->^P^*->;U7> : E— OAfittyttiiViS 
7)U*JUT> : E-'5AJ] ; 7-X>ti:i£Wmift>tlZ>. 
[0 116] B>iiE*X*=7AJj7^*><tUTSf*ttll;: 
li. MJ7i-^*-'5A*f*> > h'J UtS/u 
7x-;U) A7J^:*->\ HU (y>>A7i 

x;U) ^-■>A*5 1 *>ftt'©h l J7 l J-^X^ 

^ 7 a * £#mif e> . 

[0 11 7] R" tUTIl JjJUtKx7AJj7^J-X 
7> : E-r3A*5 L ^>«:t**<»*U<, 4#lCh'J7i^ 
;PA;U/1f-7A*5 l *>. N. N-v>*tMU7-'J-'?AJj 40 
N,N-vxg^U7-'J='?A;fc3 L *>##£l/ 

IV 

[0 1 18] Sfc-<^->14<t^<i:UT. h'J7^*;u 
g^7> : E-'5AJe. N,tt-iS7)l>*)l>7-V-VAm> 
v7;U*;U7> : E-^A^. h'J7'J-;U*77*x7 
Algfci'* glf 5 CitTSS. 

[0 119] h'J7^*;H«7>t-CAS<!:l,TR 
ttWCIi. mx.it h'Jx^;U7> : E-7Axh5 (7x 
-JU) *7Sii. h'J7*Pt;;U7> : Ex7Axh7 (7x 
x;U) t^Ms h'J (n-7^;U) 7>t-'5ATh7 50 
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(7x-A0 *tm. h'J>f;i'7> : E- l JAf h7 
(p-h'J^U) t^hT^^-*} At-V? 

(o-h'JJU) *7fH. h'J (n-y^Jl) 7>€-9Af 

h^ (^>^7;^P7x-jb) *vm* h'J7"pe;u 

7>i-^Af h7 (o,p-v^f^7i-;l/) ^SiSi. 
h'J (n-7*5 L JU) 7> : B-9Af h7 (in, m->?>5 L ^7 
i-iH h'J (n-T^JU) 7> ; E-'7A7 i h7 

(p-hU7MP/f;l'7i-;H *om. h'J (n-7 
fJU) 7>4^'7A7 l h5 (3, 5-5>h'J7;M-P*3 i Jl> 
7i_JW *7iK. h'J (n-7^;U) 7> J E-7A7 L h 
5 (o-h'J7U) *7Jil&<h*;!><£(f£n-3. 

[0 1 2 0] N,N-v7JU*;U7^'J-'7A^<!:UT*fr 
MlCli. ffl]^.tfN.N-v>f i 7U7— 'J-7Azh7 (7x 
-M *$m. N.N-v^x5 i ;U7-'J-^A7 l h^ (7x 
-M *$m. N.N-2. 4, 6-^>^^^7-'J-7Af 
h^ (7i=W 7tN7^«E<t*^(fe.n-5. 

[0 1 2 1] -x7;U*;U7> : E-'7A*g<i:UT*i*fl*)lC 
l±li. 09*.li»? (1-7PW TVt— 7A5" h^ (^ 
>^7MP7i-JH /tv7^. 5?->^P'\4 1 *>Jl'7> 
t-^A^h? (7x-;U) *C7^tt<!:*«^lf6»nS. 

[0 12 2] $e.lC^^->14<b^tLT. h'J7x- 
JUJjJU^^ A^ h^ + 7. ('0^7;WP7i-;H 
*V-K N, N-v>^;U7-'J-*A5 i h^4 1 ^ K> 
^7MP7i-A) *'U-K 7iat-9Af h7 

C<>^7MP7i-M #U-K h'J7x— jUJj 
;U^<- 7 A^>^7x— ;U->^P-^>^ vx-;b$i<*;, 
N, N-ylf^7- l J-'?A^>^7i^->i?D'<>^ 
vX^USSH*. TISiC (V) (<b1 1) (VI) 

«b1 2) TSSn3*£S^b^&<h'£S*lf3C<h*> 

[0 12 3] 
Mb1 1 ] 

H {0Et,),B4O ) <V) 




[0 1 2 4] 
[0 1 2 5] 
Kbl 2] 

Ha' 



(5t<K Etlix^;u§^jn-r„ ) 



(VI) 




[0 1 2 6] tf^Wb^jtUTAttWlcii. ffi*.!*^ 
*7t^7> (1 4) ; (h'J fa-T^U) 7> : E-7 
A) 7^tKU— h« fc'7. (h'J (n-7^1/) 7>€-7 
A) t^jKU-K £7. (h'J (n-75^10 7>t--7 
A) -7>7*Jj**U-K t*7 (h'J (n-7>^) 7>^E 
-7A) KxJjtfU'-K t'^ (h'J (n-^^U) 7> 
t-9A) T^JjtfPPT^Jj^U-h, t'Tx (h'J (n-7 
tMU) 7>t--)A) h'^Jj^PPh'T^Jj^U-h^i: 
O7-*>(0S; h'J (n-7*7\>U) 7>^Ex-7Abf7 
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(III), tf*. [h'J (n-^^U) 7> : E=£A) If* 
(■K5**/W h'^-f K KrA^U- h) -*j*MK& 
(1 1 1) j&^O&BtK^ >7-*>©8W:£a«)WS*i 

-5. 

[0 1 2 7] *^*7>ft^*tUT*(*ttlCl4. «*. 

(1 4) . \,3-91iMSl-#9 

> (i 3) . 6. 9-^*;i//t7 f *7H7> (14). k^Jj 
/W K^-f k-i-7i_;h, 3-v*;u/ty ^-tK5X k 
5*a/w K9*f k-i-^wm. s-s^*;t/<y^-#5>, 10 

h'7-f K-1. S-S>*WV-1. S-S'AJl'/V* 
#5>. 7, 8-v*JjJWA9 >t : *J**7> (13), 2.7-U 
a^l/A^T**^:/ (13). ^VrA/Wh^H 
-7. 8-5*;* WW. S-^iU/tO^**^^. KfAA 
-f K^ K-11-*WW. 7-vJj;UA£>t : Jj**5>. 
h'J (n-TWl') 7^— ^AI-^j^U/t^JKU-h. 
h'J (n-^Wl/) 7>"E— £A1-ajl/AS> Vt^tKU- 
K h'J WWW 7>^E.n'5A1-Jj;UAKT : JjtfU< 
-K h'J (n-WH TV^— 9A1-h'J>WI>->'J 
JU-l-ajUAa^TKU- K h'J (n-7*WU) 7>^E- 20 
^A^Oi-l-AiWHfA^U- h. h'J (n-7> 
;i>) 7>t-'>A6-*i;l//t7 r *7KU-h (14), h'J 

(n-7WU) 7> : E=C7A6-*^/'«7 ! *;KU-h (1 
2) . h'J (n-7WW) 7> ; E-^A7-*;UA«5>7 : * 
h (13). h'J (n-^;W 7>t-^A7, 8- 
5>ajl»/t3>* e a*l/-h (12). h'J (n-7fA) 
7>^-9A2. 9-^*^9 ^T^ft^U- h (12). 
h'J (n-7"WU) 7> J E— ^Ah'^Jj/N-f K^-f h*-8- 
^WU-7.9-^*JWAO>x**l^-h, h'J (n-T"^ 
;U) 7> : E-C»AC?>t : J3/\-< h5-T h-8-x^-7, 9- 30 
vJj^A^V-rjj/KU-h, h'J (n-^WI/) 7>^E- 
sa$ y^a/w K^-f N-^WK 9-5>#;i»/t£ V 
^Jj/KU-h. h'J (n-^W 7> : E=£A9>WJ 
A-f h'5-f h-8-7'J;U-7, 9— ^aJU/t'^^AJKU- 
K-MJ (n-^iH SA^^AA-f K^-f 
h-9- h U > WP-> 'J ;i^7, 8-v A JI/A2 >x * *' U- 
h. h'J (n-?WU) 7> J E-OA'?>^j3/\'f K^*f 
h*-4 6-5^n^-7-*il'/t0>* , A#U- h6i'©7- 
h'J (n-:7WU) 7>^E— ^Alf^ (./^A 
-fK^K-U-y^^AJt^U-h) a/WKK* 40 

(III) . h'J (n-:/WU) 7>t-fAt'^ (tyr 
1j/U h'^-f K-7, B-vAJUAS^AtfU- h) 
IS (III) . h'J (n-7f;H 7>^E--5At'^ ($> 
5*AA-f K5-f K-7. B-UAJUA^^AjKU-h) 3 
AJthBtt (III) . h'J (n-^;H Z^-OAtf 
* WstIi'U K^-f K-7. 8-:xA;UA'5>xA*L' 
-h) =vW«« (III) . h'J (n-7"WU) 7>Z 
xSAtf:* (SV^AA-f h^'f K-7. 8-v*W>V 
xA*'U-h) Sl&lg (III) . h'J (n-^JH 7> 
^SAtf* (O^A/W K^-f K-7. t-i?jiWZ 50 
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>-rJj*'U-h) £K* (HI) . h'J (n-^JW 7 
>*x-5Atf* (y WW K^-f K-7. 8-y/fM8- 
vA;UAS>xAtfU-h) (III) . h'J (n- 

7?)\>) 7>€-0At7 (/WW K5-f K-7.8-X 
;* ^JU-7, 8- v A ;UA £ VxA * U - h ) <?U A&JT (I 
II) . h'J (n-:/WU) (h'J7Dt 
**WW K7-f K-7. 8-5>*JWt>> M 
n/tjUhSllg (III) . h'J* Ch'J (n-7'?;W 7> 
^E-->AD tf* (SVxAAW K^'f K-7-A;UA«5> 
■rAtfU-h) £PA&ig (III) . If* Ch'J (n-7" 
WU) TV^E^A) tf* (O^AA-f h*^-f K-7- 
AJPA9>T f A#l/-h) -7>JJ*>KS (IV) . t** 
Ch'J (n-yWU) 7^-fA) tr* (^^xJj/N-f 
K^-f K-7-J3;ua^>xJ3tKU'- h) a/tju'hm (I 
II) . If 7. Ch'J (n-^WU) 7^-fA) If* (0 
>^J3A-f h'^-Y K^-Jj^A^^Jj/tfU-h) - V 
^;UK*g (IV) ^ct*ro^JlJ3-'U7K7>7-^->©^JS:<!: 

[0 1 2 8] ^xPTH'J^b^li. -5r-<^. 'J>. 

1 a*fcii2am±©n^^e»^oTi\s. 
atA^v^s?. u >-?j-^. y^7j-^7S, ->'j 

□ y^E'J^VK. UV^&'JT'x^K. 5 1 ^> ; E'J7T i 

^juv/t'jy^vK, fcfrE'JTT^K. iit 
»J7'7 i >K. 'J^^^^x^K. f iV^r J * 1/27,7- 
>St. »^>^f>S. U^U^HAtv^ 'J 
>^>^* hA^-^><>^. J hA^-v 

fJ^K^^hA^-iJi/g!. 'JV^E'JT'K^V^* 

4L Pl^.li^8fl^Sl J5i*fcli2®iw^. M^fltjic 
li. ijy'jA, ^-h'J^A. J3'JC»a. ;nf^C;A, -b 

i/fA. ^'J'J£A. T^y-SA. j3;U->-5A. 7. h 
PV^^A. A'J^AHiOfi. h'J^x-JWx^^ 

[0 1 2 9] ±l2W«kpft(B-3)'f*><b-<*>1<fe'(t£ 

ma. i «miSTsrcii2«j-u±ji*^-ti-Tffli\e>n 

-5. ±S£UfcB&&H<t^«) (A) *3j-U7-f 
MJSfT-Sii^. ai!iM«^<!:UT<D^WU7;P5/* 
■y->tt<i:0DWlS7Jl'£-C7A*+-><b^(B-2) 

•r. 

[0 1 3 0] gf^Sfl:^#) (A) <!:. (B) 

©ffflUActt^. m#&miktsto (a) is, a^rticfc 

l^TTi^-@SS(l-a) «b1 3) TS$n-5^«)*JB 
[0131] 

[<bi 3] 
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(I-a) 



[0 1 3 2] 5£*. R' ~R 5 , M, m, nfc«t^Xli. * 
n j 6n±S-SSiC (I) ~R S . M. m. n*5,fctfX 

u\ io 

[0 1 3 3] ±IE-fK5UI-a)lC*5UT&JlM<hY<Z>33^ 
(2tt*S££bTl\T i t>J:OU -C tf^ti^UTUTfcJ: 
t\. Y<£>0!l<!: LTti. Chemical Reviewi£88#1405*-v 
(1988*P) , Chemical Reviewi^^?"*- v> (1993 
. WO 98/30612 6^-vlClEtE<DilE(a'tt7-*> 

AlRr 

(Rli. 51 \|C|iD-T*>gfc:-D TUT &«*:<. BlftR 
^ giStH^. UWre. 7ki!iJli ; y-. /\py>H ; f-'t)U 

lifltfl*Sl^<b7k^S. 5?§)BsiiSHb7kSiiS t> L < Blft*£ 

AP^H^tfg&Ufcg. £fcl28tfl*&BSHb7kfSI«. 
^fSSttllt. U < Bfig^^J^^7k^Slc. B&jR 

urcs^-r. ) . 

BR<" 

(Rli. 5lMC|5)-T ! bS>S:^TUTt)«fc<, 

BBK?. U>*?. 7kgtG>^ /NPy>^t)L/ 30 

<iicft&£^r-f -sfi&S. ^fciiSgflft^K{k7k^ 

^Sffli^b7k«S i t)U<iiBia^<b7k«S. £fc 
iiflgfl*SK<b7jc^S. 5?#KM<b7k^st» u < ttmUK 

/\oy >k w»BB u (Sit UKKtekBS. 

^#«iK{b7K^st) tx < anauKKibTkXsic. esisij! 

«Jft*fl*B»LJfc»*jS*-. ) . £fcliPF s \ SbFs" . 
hU7;u*p^^>^.;U7K^.-^, p-h.»ux>*/U7tc*. 

- bm#mf e>n*. 40 

[0 1 3 4] *3SWTffloe>n-5;i-l':7-f 
fflttttll. ±iEB£&Sfl;^j (a) <t. *88£g<b£ 

-f * Xb-c * >«t<b£$ 0-3) &si* < <t t> 

1«©{bd*(B) (JUT (B) J t^OCttfi 

$>Z. ) t<tt>IC. 3 TTIEB* (C) 
fc<fctf/£fcli&irr-S<fcpfc : fr8Sfl:^5 (d) 

[0 13 5] (C) &* 
*»W"Cs&Blcj&i;Tffll*Sn* (C) fifcli. £«£ 50 
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[0 13 6] Ctoe> t»M^b^<h UT(i. frflJUMk 

MlM^ffiU^. £?l«gHb1&<kUT. *tt 
WlCliSiOi. Al»0>. MgC\ ZrO; TiO,, BjO>. Ca(h Zn 
0. BaO. ThO,fc£. Sfcttcn&ft^t/B^fcSfcttB 

g0< SiOj-AhO,. S iOi -TiOj » Si0,-V,0 s . SiOi-Cr.O,, 
Si0i-Ti0iHlgOfc£*ttJB*-«c£j&«T**. Cfte>© 

siOit3cti;/^fe(iAi I o J ^±<a«-<fr-5 i t>©/)i 
[0137] a*.' ±tmmmtmt. d>»<oia«co^ 

K.C0,. CaCO,. MgCO,. Na.SO,. Al. (SO.) BaS0< . KN 
0,. Hg(N0>). » A I (NOi) Na,0. K,0> Li.Oftt'CK 

nwt, mkb. «fl:i*iai#t**uTOTt>'«t 

[0 13 8] cro«fc^/i$fL»S<b^(±. ffl8Sfc«fctftS 

11. t&SJPl 0~3 0 0 Mm. »$U<li2 0~2 0 0 
(imTS^T, itgffi»*t5 0~1 OOOmVg. 
L<li1 0 0~7 0 OmVg<Dffiffl«CfeUv *ffl?L#«J&< 
0. 3~3. Ocm s /g<E>®ffllc£-5C<h;!>'M£L<.V, 
cco«fc5JB:iH*(:i. ibSlcfKbTl 00~lOOOt, 
»^L<I*1 5 0-7 0 0 < CT^fi£UTffiffl$tl-5. 
[0 1 3 9] MW\n<f>{t®£UTl*. MgCh. MgB 
r ?> ItaClt. MnBr«^ffll^?)^^•S.. ii/\Py>ft«l 
li. tO**ffl^Tt»J:l^. 7K-;U5;k fHS^C 
«tUf»»UAc^lCfflt^T^>J;^^. T^a-JP&df 
08ttlc^Wb1fc«8fff3lg*:tft. *fajgiJlc<t7TCl 
n 6 ^^e^lc^Ttb $ -tt/t t>ro*ffl t n5 c <b t>T$ 

[0 14 0] tt±|i. aft»±«!««±A«&LT«d 

Jl-VS;^14@tt<b^«5T*5„ Ch6©tt±. a 

©IC«6r. AX^fiE^l*ffiffl-rscitT#-5. 
[0141] tt±. tt±tt»*fctt^*>X»tS 

^«fl:^iUT. tt±. «i±iS#i, ^fc. A*M/t 
y+>yH. TV^OB.-CdCliB. CdhB«:t*©B 

ttoe B B B tiM*^r-r s -f * <b£$fc i* 

[0 14 2] COcke»affi±. «±«»tOTtt. 
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Hilttte^tUTIi. a-Zr(HAsO,l, • H,0. a-Zr(HP 
0 4 ) *. o-Zr(KP0J t ■ 3H t 0. a-Ti (HPOJ a-Ti (H 
AsO.) , • H»CK a-SnlHPO.) , • H20. r-Zr(HP 
OJ r-Ti(HP04) x\ r-Ti(NH.P04) « • H,Oft<!:<0£ 

[0143] z\<o±otx.Hi±. Vi±tm*iz.[3.'(*>3s. 
tk&mmt&mt* *mE.A&Tmmvtz¥®2 o aju 
±<Dmn®mt><o. i c c/ s &L±<o<b<Dt)W$z[s<. 

0. 3~5 c c/grotW^4#lC»*LlN 0 Cut?, 10 10 

U, *1?L¥S2 0-3 X 1 O 4 AoSSiaicoOTS'jSi* 
ft-5. 

[0 1 4 4] fg2 0 AJU±©$H?L§W^O. Ice/ 
li. . <b^iaS£ Sfi-r ctfeffJUu. ib^MS tut 

Fe, Mgfc<h*CDP§^*>£Saji*tt£c:<!:ICj;oT§l 

t&m**.* wis 

[0 1 4 5] *:*->£»ttJittfl:£tttt. -f^->3E^14 
><h35fe-r-5CtC<fcy. ^PdWffiALTtttfgfOJfflHb 

>^-*V— >3>-TSy^h<b^ < !:LTIi. TiC 
l 4 , lrC\.tiiii<Dt%'(*>Vimmt&®>. Ti (OR, Zr(0 
Rh. PO(OR),. B(OR),fc«!:CO:&Jl7;tO*->K (Rlig? 
.<b**«ft£) . [Al.,0. (0H)«4] 7 \ [Zr4 (OH), 4]". 

[FcotococH,),]' uav&mfr&imji-y&iiwm 40 
ife.n-5. c:tie.©^«!Hi¥aT'*fcii2aiu±ii*. 

*U-->a>-r-5^(C. Si (OR) 4. A I (OR) 1 . Ge (OR) 4 tt 

a > ufc&icin&sibk-ts c 4h ic<t y £fiTt agHbl&fc 

[0 14 6] }S±. tt±««. i-*>iC5^1±^tt<b^ 



7k£j3sflqi»« $ it. to -5 1 \(iJnSl8tt7Kll&S Ufc&ICffl I \ 

[0 14 7] cn&.09£» UU<t><E>(ifA±3;fcli 
tt±tMiiT* y . 19 rcifiP * u 1 < t> <o i*^ > ^ y □ -y •< 

[0 14 8] W^b^tUTI*. &£#1 0-3 0 0 

m m <r>mm iz h <& s«a#& 1 * l, lisaa^ s #&mif e. 

tt5. ft(*W(c(i, x^U>. ^PbTU>. I-^t 1 ^. 
4-y^;M-^>^>^i:(!:<D^^Il?-^2~1 4<7)a- 
*U7^ >Z£.mft£UT£.tiL2t\Z (ft) fi^{*^fc 

[0 14 9] (D) W^b^fiE^ 
*56W(cfclNT (D) *gMh£*MAftli. liJglctSD 
T. M^14«EfeJ:^fi!i7t?y v-<D^14*|6)±*-l±5I 

«S*3«t ^;Ut|^ >K^«: ,t'*1^(f e> n-s . 
[0150] 7;ua-;HSi3J;i^7xy-;i'3«<tUT 

li. il^. R ,4 -0HTS$n-5t><D^fflfflv*n. CC 
R' 4 itrnm^^ 1-50 (DM^bTk^S^fcliKSg 

n^sc 1 - 5 o<o/\py><b^b7K^s*^-r. 

[0151] 7;U3-;US<tUTIi. R ,4 **/\py><b 

(i. 7j<KS<Da, a'-t£IA<KSSt1 -2 O^gl^Jc^T 

[0 1 5 2] ^JUTKVKtLTIi, il^. R"-C00HT 
g^ft^tro^fflfflSnS. R' * (2£ic%GS7-Sfc 1—50 
(DK^k^S^fcliK^H^I -5 OCD/\Py>{bgt 

^b7jc^s*^u. «ic, K^s^ii 1 -5 oo/\ny> 
<bK<b7k^a^»*uo. 

[01 53] m<t&®£ux\i. p-o-H$s^**-r-s. 

iSKH. P-OR. P=0^*Wr-57ts^7x- h. 
7<>^*->K<b^«5A<»*U<ffiffl«*n-5. 
KlgiUTIi. TIE-fiS^ (VII) Ubl 4) TSSn 

[0 15 4] 
Hb1 4] 



Pi 

-?f 

0 



(VII) 



[0 1 5 5] SCf. MliSSflg^1~1 4g|i7)7i:mT-& 

•5. R' 6 liTk^H^ K^lS^ii 1 - 2 0 ©gHbTkfiig 
50 *fcli^^^St 1-20 o/\ay Xb^bTkmST-fe 
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[oi 5 6] mimm?* noy^n?-. mm^n 
*n - 2 o (Dfcitfcmm* mm®?®.*)* i - 2 0 o/\n 

?>it&L<lJiiM&-?&Z. mlil - 7 COlll£fcT& U . n 
141 ^n^7Tfe«. 

[0 1 5 7] @ 1 ic *^WTfflt\ens^-u7w >a 

#©<£ffl;£. ^*PllJ?(4emicji!(4ti5#. JUT<P«fc? 

(1) s^MitdM (a) zmi&Tn-Sftizmni- 10 

(2) 3SftMfcft4ft (A) tS«fctfE£# (B) 

(3) g&&«<fc£1$3 (A) £t§f* (C) lCt§*#Ufc 
MJSflctt. fiE^ (B) «r«m©lli»?Tfi^il(C;SSn-r* 
*;±. 

(4) tfLft (B) (C) lCt!ttUfcttiXj$5h 
3&&Hfc$tt (A) *ttSWMJ?T?S^SIC^Pr-5 
7j;£. 

(5) m»&*4b£* (a) ifig^j- (b) 20 

[0 1 5 8] ±15 (2) - (5) ©S-^;ilC*3l\T(*. 
*>«fcO. 4MMB) ««fii*«tlTO-5.±iS (4) (5) 

# (b) e. &soinir?$iauTt>j:ii. cc^s 

■ft (b) 14. PI— Tt>gfcoTOT*>JU\, 
[0 1 5 9) ±C©«# (C) eaiMtJMsfttfc 

JSrt;£1& (A) (B) tf&tt£tl&H*MK 30 

[01 6 0] *5swic«s^py^^a^i*osjt^af 

* U 7-7"P y * (b) * eS-TS. KJRERT-fk 2 - 2 0 

>&tf@14g#*rE,'v-<!;UT(4. OtiSO) 40 

[0161] s^iiiSJsa^. s&sa^fc 

JBtttt&l/TJIttWlctt. 

x ^?*>. 

I;Ifl/>^P'J|!, *P/V<>-fe*>. v*PP** 50 
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>fc£©/\ntf>^^**fctt eft 6 
[0 16 2] ±G0><k3&*l/:7<r 

(a) is, sagm u-> Nu^y.-anmr ,, ~nr* 

* Ar. »* U < (41 0" 1 0 ~1 0" ' * »|C&« «fc p fcfiTJS 
o&fts. 

[0 1 6 3] A«(B-1)«tffll^6tl«iMtt. 1*4*0-1) 
<h. 3&£J0Hbd1l! (A) *a>a»*BK?- (M) <h(D 

*;wt ub-d/m] aso.oi~ido.ooo. #£u< 

(40. 05-50. OOOt&acfcp&MTfflO^n-S. j£#(B- 
2)a*JBO&ft*»*l*. EE» (B-2) *<D7 JIS.-0 A® 
=f-£s S&&mit&® (A) *<BB£&JSKi : y- (M) £ 
Q^JUtt C(B-2)/M) il?i?1 0-500, 000. J?*U< 
(420-100, 000£fc-5«fc?&fiTffloe>ft3. J5E4MB-3) 
tfflili&ft«i«*l2. fi£»(B-3)t, B&&JHb£18l 

(A) ifoaKftSlST- (M) totAtt UB-3)/ 
M) iiSI-10. »£U<l41~5<tJS:£J;?;S:§T 

AH*&fts. 

[0 16 4]i» (D) jWBl\&tl*»6tt, fiStt 

(B) *<fi)t4MB-1)<Z>i§£ICI4. t^Ht C (D) /(B-, 
1)] #>IS0. 01-10, »*U<I40. 1~5<t^-5cfcp«:S 
V. fiEtt (B) (B-2) 09««ica. t;wt 

[ (D) /(B-2)] A^fiSO. 001-2, »*L/<(40. 005- 
1t?SS<fcp^:Mr. fiE# (B) Affile (B-3) ©«^IC 

14. ^ut c (d) /(b-3)) wmm. oi~io. 

< 140. 1~5<hte'5cfcp«:M'efflue>ft-5. 
[0 16 5]$t, C©45ft*U7-f >S^fflM«* 
ffiOfc7o«^ ftffi^<*COM^iSgli. iiS-40-+200 
■C. »^U<(40~+100^Croi5a-rS)-5. S^E73I4. 
att. SS~100kg/cra'. »*U<(4. SE^e>50 kg/c 
■•©OBBOOSMrFTfcU. fi^RJC(4. Is]»^. ¥3^1 

[01 6 6] »e>ns^"py^ftB^<*o^ j ?-«i4. 

x.(4±iEUfcJ:p^:*U7-f >IItft70y^(a) <h 

**T» U> (a) Oim^fiK 5 0 0 JU±. U 
<I41 . 0 0 0 — 5, 0 0 0. 0 0 O0SSBIC&U. Mw 
/Mn*1. 5 JUT. »*b<l*1. 3lUTTfe-5^P 

[01 6 7) *&w<DWi<ommizmz>xuy * > 
mmsitya v ? (a) ogffi^;4T(4. tihxs ( i ) 

fcck^ia (2) , &g (CIS bTffScDHStIg (3) 

^ffi^aoa^(*^py^^e>>a-5*u7-f >^7p 
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[o i 6 8] xs (i ) ti*. ±k*u7-< >m^mM 
□7^ (i) fcgiirrs. 

[0 1 6 9] mmm=F$l2~2 0<D*l/7<(>t[sT 

^li2«JU±Jl*-^t>-l+Tfflt\5Ci:^T#^. 
5?n-^ (i) £UTli. ±IH<hl5l#wt>ro»^ife. 

[01701IKD lcfcl*T. S^iSSI±ji^-40 .10 
-+20010. »$U<li0~+150 , COSBaT*-5. fi^EE 
hit. jl^^£fc~100 kg/cm', ff^U<li^£E~50 kg/ 

[0 1 7 1 ] IS (2) TI4. ±IHI?I (1 ) -CSSIigS 

ntts^p-yi' (i) ©??£tic, m.m^=f-^2~2 

0<D*\/7<< >^e>Slfn-S^>*< <tt) 1 fl<D:*U7-f 
>*B^$1±T. ±Kfi£tt7'ny* (i) tliUfc* 
tS^P'^ (ii) ^Hil-rS. 
[01 72] K^1S^»2~2 OOsJ'U'^-f >iUT 

ii. ±is<!:iBi«i(Dt)0^if ?>n, cne>i*i 20 
jtia2«JU±ifi^:bi*rcm^c£fl<T , £-5. 

tS^P'^ (ii) <hUTIi. ±%i~tmmot><DWmtf 

[0 1 7 3] XjB (2) fCfc^T. fi^S&liil?SMO 
-+20010. »*U<liO~+150tODlEfflT&5. S^EE 
■hit, ji^^EE-100 kg/cm'. »*U<tt^EE~50 kg/ 

[0 1 7 4] Ii (3) ±IEXg"C?#e>nfc-b5^P-> 
* (i) ttS^Pyf (ii) ££#fr7 , P-j<*B^<* 

(DmrFic Ksgis : ?-a2~2 oo^-U'^^y^e.sii 30 

XSTSiS l/fct5 7P y * t ligteS-fc 5 7p •> f 
(iii) £tSit-f-5. 

[0 17 5] KiJIISi^lSfc 2 ~ 2 0CD*U7-f >tUT 

it. ±.u£mm<D%<Dtfimtft>*\. cne»iiia^as 

t5 7P-^ (iii) £UTIi. ±l2<t|5l«t0t)<0^ 

[0 1 7 6] IS (3) iCfcUT. S^i&Sliii^-40 
~+200t. »SU<liO~+150iC(DfefflT&-5. B^EE 40 
hit. il&^EE-I.OO kg/cra\ L < (i?ft£E~50 kg/ 

[0 17 7] CGDIg (3) (i. >©1S. II 

*U7-f >SB£tt7*P y if (a) tgttS#W?H >J^- 
7P y ^ (b) b ft5 7P 7* ft l^ftTife U . 7"P"; 
*(a)# (i) MlifS 2 ~ 2 0 O^" 1/7 -f »!P & S tf 
ft-5'>£< <tt> 1 lOtl/7^>*f>fe.n5-fe57P 
7ft. (ii) KiSllli^Sa 2 ~ 2 0C*U7^ >fr*>m 50 
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lift -5 '>£<<!: t>1 l©tU7^ >A^'#e>n. ±IBt 
S7"p^ (i) thmfc-S-kST'Py^^frci: 

[0 17 8] *5§Bfl|c^-5^0yf ft«^<^i{jg^;S 

•y* (a) <htSt£S#*rEV v-<h£JgM$+J-c, ±kEL 
fc«fc ?S*U7 ^ >»I^#7'P 7 f (a) iSttl^f 
IJ 7-7P V 7 (b) frbttZ 7"P v 7 £«£<*£1S£ 

[0 17 9] SttWlCli. mijjE©73;iT^'J^U7-f > 

a^^p^iXaj^gijgufc^c. (>*) 77u;u 

IM477 U P— h U /k H-JUZV v>fc<*:tfMb£t$!l£ 

Kj&s-t+titfea^fr* y 7-7p *y 7 (bj zmmtz* 

[0 18 0] ^U^-f >&fi^<*7P-y7 (a) i@tlS 

^^s^-tzmt&mtznv&mt. -78~+3oo 

X:. »*U<l*-78~+200'C-rfey. EE?3li^EE~100 k 
g/cra'. »*b<li^EE~50 kg/crn'rolfe^TTft-S. * 
fcttttUttMli 1 ft- 1 0 0 ttm. U< Ii107+~24IS* 

[01 8 1] *\s7H>&m-£ifr7ay* (a) £1114® 

d<h#-C£. fflO£ft£;Si«£UTIi. 7"P/tX 77 
>, ^>7>. '\*++>. <\Zt*>. 7>\ 
>. K7 S *>, CT»^:t*<DB§fl*JSl^b7lc^ ; P'O 
7>. yiJP'sWX /^•>fp^>^>fif:©!i 

mm.mtfom. •. if^py k. *p;K>tx v 

fPP^f >6t'fi)/\pyWbKft;7)cI. 5>x^kx- 
T^k fh7t KP7^>fc£*©#8!i^b£%l£fcl;tc 

[0 18 2] *^(Dflil^«tC^S*U7-f 
*7P7f (a) U -*-7U jt> (b)^e.?S 

<*7P7* (a)£!gj£U;S:&. ^kE-T-SJ:^^:. 7-^" 
>m^, A5 1 *>S^. 5y*M&, gg^a^^wjs 

: E/^-*S*5$+i*73;4lC<fc^Tt)iSjS-r-5C<tA<ti} 

[0 1 8 3] -e-n^^ttStUTIi. 7T#«lK<b7klg 

s. Apy>nf. g^#*s. 4*0$ 

ttftlcii. 7?Sfil^<b7k^SiLTli. 7x=Jk ^7 
HJJk bf7x=.'j;k 7>KU^£^lf& 

[0 1 84] APy>f^iLTIi. 7-y^. ««. a 

^^i-se^wrssT^y. ^iiE-r-Scfc^^^p 
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f=tt**nftO. gt^WStUTftftMlCli, th'P 
*->S ; * h*->, iht-X :7*Ptf*->. 7>*->fc ' 
<h*©7;U3*->g ; 7iy+->, /Wi/t-X v 

7i-JM h*-X 7xX;l/Xh*v&<!:<D7 l J-7k7 
;i/3*yS;7-bh+->I; *;U#=JUS ; JiJtoK'tS' 
;US ; x*^;ug ; JMTfrmtifWmtfZtiZ. Kft 

0; #£b<li1 ~2 0<0IbHIC«>*c:<!:«{SI*UO. 
[0 1 8 5] ^#WSIi. S^CS^^* 1 ~5ffl 
&>rf5<fc?£'S7 i P1l5t<b£1$!)8l 

S;;*5^k7 = y. 5****75 a IfA75y. ^ 

t'om^l/7 571; y x-JU7 5 7. MJJU7S 
y , ^-7^;U7 5 JK.£<»7 U -VU7 5 y gfc<t*;&*^lf 

[0 1 8 6] -ftf^WSIi. {C-f :t£lgi^£1 ~ 20 

- K 7i- ;k*JU:7**-K 'OSJ./WUU?**— •■ 
;k7**-K h'-M V7^U^>-K>^7**.- 

«>H>xj\,y**- h^t'a)^;i/7*^.-hS ; 
;i/;*;i<7 < K 7iz;^;i/7^*-K "OiW 
7UU7-f *-K p-h;Ux>^;W7-f 4-— K MJ** 30 

Tvo-fef^^uu?.**.- K 'OtJ'^^p^y-tfx'^ 
;U7-f Y-ts.E<DX.)i>y 4 hS ; 7;u+^* 

s ; 7V-)\,?-*mi3.Zfim\i e»n*. -r 

K^^^^tJti^li. MiKK^Skld: 1 ~ 3 0 , »JU 
< (i i ~ 2 oroiEffllc^Scid^M* Ut\„ 

[0 18 7] U>#WSIi, 8+lC'J>JS^*1 ~5<1 

h'J7'5 L ;u^7-f >. hu->^p^*->;u^7 

^ >t3.Z<D hU7JU*;U^X7H- >S ; hU7iZM 

*7-r >S ; ^f;W777^ K 1^*7.7 7^ 

7-r KS) ; ; *7x7-r >g|gfc£#£lf 

[0 18 8] ^aE^WStbTIS. 'T'f SSL 7Jk5 
—■7 A. *-7SSt. SiS. 7ir*^9Aa:^oiMt* 

#fi*)IC«'7--<^WS. 7,U5x-7A#:frg. *-7iii# 
=ffg Et8#Wg, 7^i/5AttI. U^SAH^ 
fc<i:#£(fe>ft-5. 50 
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[0 18 9] <r^m^msit. m*\z?<<mm.=f-*:\ ~ 

5<l#W1-SS^*-5. -7-^^WS<hUT^0*HC 
It. 7ir;k>y;k x7i-^>'j;k MJ>?Mk> 

u;k Kux?ju->y;i/. hu^ptrjui/'j-zk mj-> 

^p^\*->;u->ijjk h'J7xx;i->ij;k HJHJ/V 
->g;k hu^-7^u->u;k ^^kv7x-;u->u;i/ 

fc£<770Hk7j<iSig&-> U ;US ; h 'J * U ;kx—r 
)\,tz.Z<»T )V*)\,W.WsV ;UX-x;US ; MJ;*3Mk> 
U;U*3^k&<h*<D^Sii§&7;U*;Ug ; h'jy*7V> 
y;U7x=;Ufc£<D<r-fiRS&7'J-;Ug ; h'J^^U 

-> p * t*oK<k7jc^a»-> p * ->g& a&m-f e> n 

;k MJx*;k>'j;k h U :/P tMUv U Jk HJ->4> 
p^*->;i/-> u ju&ifo h u 7;u*;u-> u ;us*i»s u 

[0 19 0] 7^5-'7A#*Sli. S^IC7>»U5-C 
AJH^«1 ~5<l#WrSS-CfcS. 7;US-9A^« 
S<l:LT***:a*)(Cli. AIR 2 S (Rli7m. 7^*^S. 
S^S*WUTl^T^)<fcl^7'J-;^S. /\n.y>BW 

[0191] Ttv'P^WStt. Sf ICTtx^fiil!^* 1 ~ 

14, BR.S (RliTkm, 77U+JUS. IlftlStLTOt 

txto7u-7US. Anyvgffsst. ) ^ife. 

[0 1 9 2] SlS^WSIi. S*lca&ffi^*1 ~3{1 
#=fr-f<5«T&-5. StS#*S<!:L/T*(*WlCl±. ZnR 

7U->us. /\p^>BW»*st. ) #£(fe>n-5. 

[0 19 3] ^^->C7A^S(i. S^lC^^->-7 
AI^^S 1 ~3ffl#Wr-53T<&-5. ?n->7AtS 
StUT*frfl*J(Cli. MgRS (RI±7K^; 7;U*^S. S 
^S*WbTUTt)<tlN7U-;US. Any^ll* 

ioi9 4] c<D<fcpjsa^§gj&5ifig«:Wfiis«w-rs 

Tfl/^-f >St^ft7a-7f (a) «hUT**Mlcli. ?t? 
Uifl/X HDPE. LLDPE(C©t§^. HOPEili^^y V 
-^<!:l,TKia3~8©*U7^ >fc^ff$K 
li7 r PtfU'>. 1 -7^>*^:l±1 -^+-b>$0. 01- 
2. 99molX#W-r-5x^U>^S^^ LLDPE<!:li±i2 
n^yv-fiE^*3~10 molX^f ax^U-i/^S^ 
{*«r$-T), ^'JT'Peu^, 7t?»J7*7 l >R^1-'<>7 i 
>. 1-^+-b>. l-^-^^X 1-x-fe>^:<i:a7*a«^ 
$fclix^U><!:7*Pbru>©itB^it*fcl4K^ 

If-kvt1-7f>. l-'Off. l-^*-b>. 

1-ft>6i';7^yik -fV7"Uk 1,4- 
^>^vx>. 1.5-^+It-vxx i,7-*^^i?i>i 
©i/x>ft;^. 7v?U>^:<t'<D^§«St'-7Kb^ ; 
f h7->7ahrtX /JM0k*.>. >^Jk/Jb*;U 
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$ U < £1/ Sft -5 (3 ^ / V 3 ~80* U 7 ^ 

£(Cli0.01 w\%tX±XhZ>). *rcfi^Peu><tmlKE 
©&iiia4~2O<D*l'7^><k£$<h0£«£<*##3; 
Kglf6*i-5. fflo-Sn^y v-ii- 

[0 1 9 5] Cfte>©fcj&>Tli. tfUX^UV. hdpe. 
LLDPE, ^>J^pei^>. tf'JTxX X^U>/yp 

/'s+-fe>*fi^<***»*U<. HOPE, LLDPE. tf'J?" 

p+->i. 7;u=i*->s. a/M**^ 
7;u*;u->'j;us. K'J>^u->p*->s. v7^*^ 
a. u^-jA^i'^wrss^^^if e>n-s>. 

[0 19 6] Cfte>©&a>T#£UOTj;£<»:LTIi. * 20 
U7*>I6S£tt:7*Py2Ma)*«iil;fc&tC, 7;U* 

it. $€>IC±15©7;U*;U&Jli£^£i)n;t£:?£lC, 

[0 1 9 7] Sfc*l/7-f >^fi^i*yp ->i>(a)SS! 30 

7*'J;i/KBS3*tt£EJSS1i\ ;5&fClfiig*ftJg& 

WittfCuCI (2. 2'-bibyridine),. CuBr (2, 2' -bibyri 
dine),. RuCI> (PPh,),. RuH, (PPh,) 4 . NiBr, (PPh,),. N 
ilPPh,),. Ni (CO), (PPh,),. FeCI, (PPh,),. RhCKPPh,) 

PdJPPh,)*, CpFel(C0)tte£€K<flc2in*.. 
*HE J -7 - £ S JS 5 it -5 * ;£ t> m If £ tl -5 . 
[0 19 8] «#Eg£3IA-f-55£lCisOT, KJSfcigg 
liii^-78~+200'C. »$U<li-40~+150'CroefflTfc 40 

E~50 kg/crf OBftTTfeS. 
[0 1 9 9] *£U0>8B&i::.J:S&. tf^StfBK. 

tt»**PE^- -ST. *U7^>SSi§ 
ftTn ? * (a) &att8S*tf >J l-7u v if (b) IP *>13. 
57P v*£S£<*£f§'5S;&<T#'5. 
[0 2 0 0] 

. [ftffift] JUT. JtttttlcS-^liT^XHtS&lCjl* 
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[0201] tsitsmmw-mft+m. ®.¥m# : f-mt$&v 

Mw/M n (Mw : MW»M, Mn : CPPigftT- 

») li. gpc (W-5i->a>^n7 

-f-) tffln. *;Uhxi'PP / <>€>iSJ8T, i 4 0 

[0 2 0 2] .(XltMl ) ftttlcSBBBUfcrtSRS 

0 0ml h£ U'-yiC K;i/X> 2 5 0m 

1 £Aft. -k»«fe*t«lHI*x^l/:/TR»U 2K 

uraio*«gniiLfc. ^^u7^5y+-y->* 

7*5=iAWm»tf2'. 5mmo I. 3l*tt*. T 
Est (D (<ki 5) -cRSftSf^^ftdlUfco. 0 

2 mm o I £AQ^.fip3£H9Jo Ufc. 2 5%-C5ftH5£ 

/-^*»nAT7Huv-*«faj$i±fc?g. >tcy-?-£R 
iauy^y-;UT3t^. Mff^JgUT^«ro^ux^ 

U> (PE) »&tl^PEOttT^7-S (M 

n) (2 5. 4 0X1 0\ ^a^J-fli (Mw/M n ) 11 

7^U;UB;*3 L ;U6m I €R*.T4RRttttU£. '>M 

<o.**./-;i/£an*TEJS£f£iku «Bfc<fctf*fi<B 

3 0ml *inAT6 OtlCftQ&U 2l*IHlfii*UJfc» ? 

■RIV «ttR*RER«UT*RBtt#y:E*-i>>* 

0. 9 8gilfc. I&ftfc^'jT-OKT^^l (M 
n) 1*5. 4 5X1 0\ ^fi^fli (Mw/M n ) 

1. 1 6Tfeofc. I RICTI 7 40cm"'lCC = O8 

ftasoe-^jPRBstifc. 1 h-brrricass&e . 

/v-^I(J, 0. 2mo I ftfe. Btt 

(^'J^-tHlc^^ns^tt^E/v 
-(D^USt) / (7f?'JV-iHIC^Stl-5^T©^y V- 
09%;Utk) x 1 o 0 

[0 2 0 3] 

Mki 5] N 




[0 2 0.4] (ftlfeffi 2 ) 3E^lCgmg^ Ufcft§l5 
0 0ml W^5^.^*- U-^IC h-;UX> 2 5 0m 

OTm*l<&*£gfitS&L.fc. >?;l/7Jl/5y*-y->* 
7;U5x«5AJ^^»T2. 5mmo I. ± 
ESC (1) TSSh^f^Wt^MO. 0 2mmo I 

SioxS^PlteUfc. 2 5t;-c5^p B iSfB$-ti-fc^. 
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-jut***. %iE.&misT'pm.<D#v3L : ?is> (p 

E) Zmtt. mZWZP E (Mn) li 
4. 81X10'. ti-T-fiftfli (Mw/Mn) (4 1 . 0 
9T*^fc. i££J&-3fc$SU©;§;&ICI4. S6>IC£-^j 
h>5m I £JiqA.T4B#P B , ]fa# L/fe. 

y-;u€r»n^T^uv-^«rai$i±^, #yv-«i 10 

jgLT^^y-^T^bfc. f h7tt s P77>30 

*T-«t^UT«ftii^^®iaUfc. C©JgfE£MlC2|alfT 

8 9gffc. m&ttfctfU^-CDSSWtt^M (Mn) 
144. 8 4X1 0\ (Mw/Mn) lil. 

1 3Tfe^t. I R ICT 1 7 4 0 cm-' lCC = Of££ 
ft?|50De-^**$S^$n/£:„ ' H-NMR;fflSlC«tS®tt7H'J 
0. 2 m o I %~C$>-o1t, 

[0205] (mmma) tt\z&mm&i,tctonms 20 

0 0ml (T>)i^7.m^--bO\y — y\Z h;UX>2 5 0m 

1 iAn. -B&tefc<fctf»*B*x^u>Tia?ou ;* 

7JlS.-^AW.=F^n-^2. 5mmo I, ± 
15^ (1) TSStllif^Wb^^O. 0 2mmo I 
^JlD^ffi^SrPgteUfc. 2 5^5 #R3Kl&£ 

^T7Huv-*waj$-a-/i^, tfy^-^atssu**/ 

-^-C»»ffc ^ESEJgUT^SWtf'Jx^L';/ (P 30 
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e) z'&iz. mznrcp EoKTigjHFs (Mn) 14 

4. 94X1 0'. #^S*H& (Mw/Mn) li 1 . 1 

;USIS* 1 . 6mmo I MA, 5 01CICT 1 5#NI1# 
Ufc. SagT&gat. £S (3 5 I /h) £1 5#M 
ft&a*. tUltXs -lilU^V h>5m I $inx.T4 

fc. fh7tHD77>3 0m I «MT6 OtClOB 

UJfc. C©ig{*£MIC2|s]mv *rtU1fe€3t£gttLT 
StpHEfttoKyxT-Uveo. 9 3 gfSJfc. SfcftfctfU 
7-oa^#?i.(Mn) 144. 9 9X1 0*. #f ' 
fi^ttfi (Mw/Mn) 141 . 1 2T6^fc. IRICT1 
7 4 0 cm" \ZC = Ol£-g;$i%i<D¥.-t> fimmZtX 
fc. 'H-NMR3WffilC«fc«gitt7|?iJ-7-^fi(4, 0. 3 m 
o I %-Ch-Dfz. 
[0 2 0 6] 

(a) tSttltW^U y ^ (b) *»e.a57P 

tH "J -7n »/ * (b) ifi e>fc-5 7*n 3/ * ftS^**$»5fr 
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m 1 1 

(a) m»&mt&# 




(b) mm&m&to 



(72) ^B^^ i&UJ IS? 

(72) m.w% mm mm 



F*-A(#3f) 4J026 HA02 HA03 HA04 HA27 HA32 
HA34 HA35 HA39 HA49 HB09 
HB11 HB12 HB27 HB39 HB45 
HE01 

4J028 AA01A AB01A AC01A AC08A 
AC09A AC26A AC27A BAOOA 
BA01B BBOOA BB01B BC13B 
BC15B BC16B BC17B BC25B 
BC27B BC29B CA27C CA28C 
CA29C CA30C EB02 EB04 
EB05 EB07 EB08 EB09 EB13 
EB14 EB15 EB18 EC02 ED06 
ED09 FA02 GA01 GA12 



